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Thermo-Ammeters, Milliammeters 


and Current-Squared Meters 


For Radie Service 


Model 425 Instruments 


(334 inches flange diameter) 


are particularly adapted for use on small- 
size Radio panels where space is an im- 
portant factor. 


These Instruments are unaffected by 
temperature changes; have 50% safe over- 
load capacity; are low in power con- 
sumption. 


They are for use on Audio and Radio 
frequencies. , 


The Current Squared Meter is ideal for 
use on wave meters and wherever decre- 
ment measurements are to be made. 

\ 


Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 


New York Cleveland Denver Buffalo Seattle Winnipeg 
Chicago Detroit . Cincinnati Minneapolis Toronto Vancouver 
Philadelphia St. Louis Pittsburgh New Orleans Montreal Calgary, Alta. 
Boston San Francisco Richmond Jacksonville Halifax 


And in Principal Cities Throughout the World 
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Learn The Code 
With The OMNIGRAPH 


The Omhigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 
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4341 Richardson Ave., 
New York City. 
Jan. 21, 1920. 


THE OMNIGRAPH MFG, CO. 
Cortlandt Street, New York. 

Gentlemen:—I wish briefly to commend your very excellent Automatic Transmitter. Re- 

cently I was successful in obtaining a first-class Commercial Radio License and I believe 


that the Omnigraph was my principal ai 
I took a four weeks course at a Resident Radio School in Theory a, 
Omnigraph to get my Code to the proper speed, and the Omnigraph did i 
I was one of two in a class of eighteen to obtain a first-class Fact The stumbling 
block for the others was CODE I know that a short time recei 
graph messages daily would have enabled them to pass the examination as easily as 
I believe the Omni ~ to be the easiest, quickest and cheapest method to learn the 
International Morse Co 


I relied on the 


Cordially yours, 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$12 to $28. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., 26 Cortlandt St. N. Y. 
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_[YWAGNAVOX 


RADIO TELEMEGAFONE 


When used with one or more stages of amplification will reproduce 
signals with great volume. For the small fraction of a watt output of 
ONNECT «4 A” ~ receiver that is available for the production of signals, the 


to your detector or AGNAVOX 'TELEMEGAFONE Will produce the greatest volume of sound 


amplifier, and «BB” 


With Small Horn, as Illustrated . .« « « 
to a O-volt battery 


With Large Music Master Horm . . « . 


$75.00 


Wauire ror Buttetin No. 2102 


PATENTED i» U.S.A Ano FoRtiGn COUNTRIES 
2701-2765 East 14™ STREET 
OAKLAND, CALIFORNIA 








INSTITUTE 


98 WORTH ST. COR. BROADWAY, N. Y.C. 
THIRD FLOOR 
Telephone, Barclay 7610 





The demand for EXPERT WIRELESS OPERATORS 
is enormous, the positions most remunerative and the work 
is unusually pleasant. 

You may enjoy the life of a globe trotter and receive a 
large salary plus room and board, by studying from three 
to four months at the Institute. 

Our course embraces instruction in the Continental Code. 
International and United States Government Rules and 
Regulations and in theoretical and practical wireless tele- 
graphy. Advanced class is receiving instruction in the 
theory and practice of vacuum tubes, radio compass appara- 


WIRELESS 


SMALLEST COST 


tus, indoor and loop aerials, and all the latest radio develop- 
ments. 

Seven complete transmitting stations of the types in use 
on shipboard and at coastal stations, as well as storage 
battery charging panels, are installed for practical demon- 
stration. ; 

Four receiving sets are set up in a sound-proof room, 
to which advanced students are assigned to regular watches 
and to keep a log as would be required at sea. 

We have more than 6500 graduates to our credit. Write 
for facts regarding the present radio situation. 


AMERICA’S FOREMOST SCHOOL 


FOR INSTRUCTION IN 


TELEGRAPHY 


Afternoon and Evening Classes throughout the year. 


QUICKEST RESULTS 








Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 
Address all inquiries to Director of Instruction 
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From Nothing to Something 


You will do it— 
with this new Paragon RA-10 


Signals which on actual tests are inaudible with any other type of receiver, 
become easily readable. “Coming from Nothing and amplifying to something.” 


| AND 
HERE IT IS 


The Paragon 
RA-10 
Licensed Under Armstrong Patent 1,113,149. 


Greatest Improvement in Modern Radio 
Do you remember the super service of the old original Paragon RA-6 ampli- 
fying short wave receiver? This new set surpasses it in every respect 
and the original RA-6 was the only one of its kind 


150% improvement over the old original Paragon, away ahead of all other 
receivers and excels the most serviceable set on the market today. 


Here are the 150% Pointers 
A Wave Length range of 150 to 1,000 meters. 
25% more sensitive and selective than the RA-6. 

All amplification obtained without change of spark tone. 

Objectionable effect of change in note entirely eliminated. 

Coupling has scale of 180° instead of 90°, giving wider range of coupling. 

Controls on all adjustments fitted with vernier attachments permitting of 
very fine tuning and control. 

No dead end losses. 

Cabinet of quartered oak; overall size 2054x8x714” ; white filled engraving, bake- 
lite panel, knobs and dials. 

Every set sealed before leaving factory, which is a guarantee for two years. 

A super product of Adams Morgan Co.’s unapproachable engineers 

And the price $85.00. 

Startling surprises in store for you if you will send for special bulletin describing this set. 

Remember the old Paragon—this one beats it and all others by miles—our special bulletin 
tells you how. Send for it—it’s free. 


Our word of honor to you is our guarantee. Let us prove it. 


CONTINENTAL RADIO AND ELECTRIC CORP. 


J. DI BLASI, Secretary Sole Distributors of the Paragon RA-10 J. STANTLEY, Treasurer 
DEPT. E.5 6 WARREN STREET NEW YORK 
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ANTICIPATING THE 
DEMAND 


While analyzing the wants of the Radio Man, Radisco dis- 
covered the value of anticipating the demand for modern 
and efficient-apparatus ; knowing that the Radio Man would 
be quick to realize and appreciate such service. Under this 
incentive Radisco engineers have*produced such justly fa- 
mous instruments as Radisco Coils and “B” Batteries and 
we now take pleasure in announcing the new 


Radisco Variometer 


Like all other Radisco products it has been produced to anticipate and 
supply the demand for a good short wave instrument, qualified to 
stand the acid tests of radio work, and built at a price consistent with 
the cost of manufacture, which has always been a radisco characteristic. 
For the radio man who desires an instrument of this character, our Varidmeter 
makes a distinct appeal. It is made in one size and of one quality, the best. 
The extreme dimensions are 4%” high, 3” wide, 5” deep and the shaft is of 
%” brass, just the right size to fit the number 69 dial; forms are carefully 
turned from thoroughly seasoned wood and substantial brass bearings provided. 


The price is strictly an innovation and should appeal to the most conservative. 


Number 1 Variometer 


$7.00 


Number 1D Variometer with dial $8.50 


Shipping weight 3 pounds 


The agents listed. below carry all Radi 


Site 


ALBANY, N.Y. 4+” 
Shotton, Radio Mfg. Co., 
8 Market’ St. 

ASHEVILLE,:N. C.: 


Hi-Grade 
ATLANTIC @ITY, N. J. 

re mg Radio Supply Co. 

118 So. New Jersey Ave. 
BALTIMORE, MD. 

Radio Engineering Co., 

614 No. Calvert St. 
BEINVILLE, QUEBEC, CAN. 

Canadian Radio Mfg. Co. 
BOSTON, MASS. 

Atlantic Radio Co. 

88 Broad Street 
BROOKLYN,.N. Y. 

Kelley & Phillips, 

312 Flatbush Ave. 
CHICAGO, ILL. 

Chicago Radio Laboratories, 

1316 Carmen Ave. 
EUREKA, ILL. 

Klaus Radio Co. 

State Branch, Peoria, III. 
KANSAS CITY, MO. 

McCreary Radio Supply, 

4th & Delaware Sts. 


eless: Instrument Co. 


new Radisco Variometer 


LOS ANGELES, CALIF. 
The Wireless Shop, 
511 W: Washington St. 


McKEESPORT, PA. 
K. & L. Electric Co., 
427 Olive Street. 


NEW ORLEANS, LA. 
Rose Radio Supply 
604 Gravier St. 


NEWARK, N. J. 
A. H. Corwin & Co., 
4 West Park Street. 


NEWCASTLE, PA. 
Pennsylvania Wireless Mfg. Co., 
507 Florence Ave. “SHA” 


OMAHA, NEBRASKA 
O-B Radio Supply Co., 
406 Brown Building. 


PHILADELPHIA, PA. 
Philadelphia School of Wireless 
bee esp! 
Broad and herry Streets. 


PROVIDENCE, R. I. 
Rhode Island Elec. Equip. Co. 
45 Washington Street. 


sco products and they will be 


glad to consult with you on the 


PORTLAND, ME., 
Atlantic Radio Co., 
15 Temple St. 


PITTSBURG, PA. 
Radio Electric Co., 
3807 5th Ave. 


SEATTLE, WASH. 
Northwest Radio Service Co., 
609 Fourth Ave. 


SCRANTON, PA. 
Shotton Radio Mfg. Co., 
P. O. Box 3 
Branch 8 Stegreey St., 
Jamestown, N. Y. 

SPRINGFIELD, MASS. 
Electric Service Co., 

585 Armory Street 


ST. LOUIS, MO. 
The Benwood Specialty Co., 
3424 Olive Street 


TORONTO, ONT., CAN. 
The Vimy Supply Co., 
585 College Street. 

WICHITA, KAN. 

The Cosradio Co., 
1725 Fairmount Ave. 


Responsible Dealers: Write for interesting sales proposition on Radisco apparatus 


If none of the above agencies are in your vicinity, or do not give you the desired 
information on Radisco Apparatus, communicate with 


RADIO DISTRIBUTING COMPANY : 


Newark, New Jersey 
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A MORE COMPREHENSIVE 
WICONY SERVICE 


The Radio Art has long known WICONY to stand for 
perfection as applied to Navy, Army and Commercial 
Radio Apparatus. 

The Radio Art will now know WICONY to stand also for 
perfection as applied to specially designed amateur and 
experimental radio apparatus. 

Radio dealers, amateurs and experimenters have been 
freely consulted. Therefore, the new service is really 
yours--prepared by men who would consider the matter 
from YOUR point of view. 

If, at any time, you can help us improve WICONY 
service by suggestions, or otherwise, please let us 
hear from you. 

Sincerely yours, 
WIRELESS IMPROVEMENT CO. 


NEW TWO-STAGE AMPLIFIER 


So designed that the telephones can be plugged into any 
one of three jacks to obtain, (1) the input signal strength, 
(2) amplification from one vacuum tube, or (3) total 
amplification, from both tubes. 


With total amplification, unusually strong signals are ob- 
tained from formerly weak signals. This amplifier was 
specially designed for the Marconi-Moorehead-De Forest 
tubes but it is very efficient for all types. 


Fully described in bulletin 6A. 


Two stage audio frequency amplifier Type q 
W1165 A. Overall dimensions H. 934 in. Price $69.00 
W. 634 in. D. 4¥gin. Shipping weight 7 lbs. ——— 


BULLETINS: Ask to be put on our bulletin mailing list. 


A small fee of 10 cents is charged to assure us of your 
serious interest. 


DEALERS: It will pay you to write us in regard to this 
new Wicony service. Dealers claim our proposition is most NOTE: The panel of our new in- 
liberal and profitable. Write. struments are hinged at the base. 


No marred panels or worn screws. 
Panel removed in 10 seconds. 


WIRELESS IMPROVEMENT COMPANY, Inc. 


Radio Engineers and Manufacturers 
47A West Street New York, U. S. A. 





If this page is cut out and appended to the same page cut from the editions to fol- 
low, a complete file of very interesting information will soon be available. (No. 8) 
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WORLD WIDE WIRELESS 


Wide Expansion of Trans-Ocean Wireless Assured 


OF major importance in perfecting the world-wide 

extension of radio communication are recent arrange- 
ments consummated by the Radio Corporation of 
America, through its president, Edward J. Nally, who 
returned from a European trip on September 6th. He 
visited England, France, Germany, Belgium, Norway, 
Sweden, Denmark and Poland, holding a series of con- 
ferences with representatives of all the important wireless 
interests and the Government officials concerned with 
radio in the several countries. 

Mr. Nally announces that long term traffic agreements 
were made for communication with England, France and 
Germany. Commercial arrangements affecting the future 
operation of the existing and highly satisfactory trans- 
ocean service to Norway were also perfected. Another 
agreement was made for a new service to be created by 
a special arrangement made in France through which pro- 
visional communication will be maintained between the 
Bordeaux or Lyons stations and the Radio Corporation’s 
station at Tuckerton, N. J. Rehabilitation of the Ameri- 
can station has already begun; Alexanderson alternators 
will be installed, the antennae will be greatly extended 
and a power line constructed for current supply from 
Atlantic City. Tuckerton will be connected by wire line 
with the main operating office in New York City and 
will be used solely for transmitting ; the station at Belmar, 
N. J., will receive the messages from France. Later, this 
branch of overseas communication will be concentrated 
in the New York Radio Central Station, now being erected 
on Long Island, one of the five units of this gigantic 
station being allocated to France to maintain communica- 
tion with a new super-high power station which is being 
constructed in the vicinity of Paris. 

Other high powered installations are to be made it 
stations located in Denmark, Sweden, Belgium and 
Poland. In the existing British trans-oceanic station in 
Wales, which maintains communication with Belmar and 
New Brunswick, powerful Alexanderson alternators and 
new antennae will be installed, equipping the plant for 
operation on continuous wave and greatly increasing its 
message capacity. Marconi’s Wireless Telegraph Co., 
Ltd., will also construct an overseas high power station 
for communication between England and South America 
in conjunction with the group of trans-oceanic plants 
which the Radio Corporation of America will erect in 
the vicinity of Buenos Aires for communication with 
New York. 

The arrangement made with Germany for the ex- 
change of commercial messages takes the form of a long 
term contract with Dr. Bredow, Director of the Ministry 
of Posts and Telegraphs, which will become operative im- 
mediately with the proclamation from the United States 
of peace with Germany. Meanwhile the messages which 
heretofore have been handled by the naval station at 
Annapolis will be transmitted by the Marion, Mass., 
station of the Radio Corporation. 


Dr. Bredow has issued an official statement on the 
Radio Corporation’s contract, announcing it a formal 
communication license and offsetting published reports 
that other radio interests in the United States had 
obtained concessions in the form of traffic agreements. 
The German Ministerial Director says of the agreement 
with the Radio Corporation: “The opening of this new 
connection is of the greatest importance to Germany, 
as now for the first time since 1914, it becomes possible 
to exchange telegrams free from London control, not 
only with North America, but also with Central America, 
South America, Japan and China.” Noting that before 


the war 7,600,000 words per year were handled over the 
two German cable connections with North America and 
these, together with one cable connection with South 
America, were hardly sufficient for the traffic, Dr. Bredow 
states that an independent means of wireless communica- 


Underwood 
Listening to a wireless message from Africa at the trade exhibition held 


at Beckham, England. 

tion was desired and that the new American radio connec- 
tions made will contribute greatly to the development of 
commercial relations between the two countries. This 
observation is also included: “Tests were made between 
Nauen and Marion in order to determine the speed and 
reliability with which service could be carried on between 
these two most powerful stations of the old and the new 
world. These tests demonstrated the possibility of work- 
ing duplex with high speed.” He speaks then of the 
negotiations with the Radio Corporation and the necessity 
of obtaining formal permission from the German Govern- 
ment before starting its service, for which purpose Mr. 
Nally went to Berlin, “with the result that the American 
Company will be formally licensed to communicate with 
Germany on the day of the termination of the state of 
war between Germany and the United States. Until such 
time,” Dr. Bredow concludes, “the traffic will be handled, 
without special arrangements, as it has been with the 
American naval station.” 
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The Radio Corporation of America announces that the 
service is now in operation and commercial communica- 
tion betwen the Marion and Nauen stations is being car- 
ried out with great success. 


Dual System of Radio on Pacific Ships 


COMBINATION sets of wireless telephone and tele- 
graph instruments will be installed shortly on a 
number of steamships having contracts with the Radio 
Corporation of America. This will be a step far in ad- 
vance of anything previously attempted in the line of com- 
munication covering freight and passenger service. 

The first combination sets probably will be set up on 
the vessels of the Admiral line, and the Standard Oil and 
McCormick Company vessels also are in the list of those 
to receive the combination service. 


Radio Cable to Pilot Ships 

A SUCCESSFUL preliminary test of the radio piloting 

cable laid in the Ambrose Channel approach to New 
York Harbor as a means of piloting vessels to the har- 
bor in foggy weather has been announced by the Navy 
Department. The test was made with the navy tug 
Algorma, which navigated the sixteen-mile stretch from 
the Ambrose Channel Lightship to the Narrows entirely 
on the bearing received from the electrical waves emanat- 
ing from the cable. - 

An armored cable was used in the experiment, thereby 
overcoming the chief difficulty heretofore experienced of 
the cable being injured from time to time by anchors of 
small vessels dragging over it. 

When the department has decided on the best type of 
receiving apparatus for the system, it was said, it is 
planned to give a public demonstration with a destroyer, 
for the benefit of shipping interests. The department be- 
lieves the great possibilities of the system in adding to 
the safety of navigating harbors in thick weather have 
been proved by recent tests. 

In brief, the principle of the radio pilot cable, as it is 
called, is to employ a cable .through which flows 
alternating current: Ships intending: to use the cable 
while passing in or out of waterways are provided with 
a pair of coils which intercept the electromagnetic waves 
emanating from the-cable. By noting the relative strength 
of the waves reathing each coil, it is possible for the 
ship’s navigator to detefmine when he is astride the 
cable. Once riding astride the cable, it is relatively easy 
to follow it along and thus steer“4 Cofrect course. 

In the New York Harbor installation, which follows 
the Ambrose ‘Channel the cable consists of seven strands 
of No. 16 tinned copper wire insulated with a layer of 
30 per cent. Para rubber 3/16-inch thick, over which is 
wrapped a layer of tape and jute, impregnated with a 
water-proof insulating compound. Over this layer of 
jute is an armor which consists of a wrapping of No. 12 
galvanized steel wire. The overall diameter of this cable 
is approximately one inch. Some 87,000 feet of cable is 
required. 

There are two anchors secured to the extreme end of 
the cable and only one anchor is used at each of the 
three other points along the cable. 

A one-kilowatt motor-generator is used for supplying 
500-cycle alternating current to the cable. The voltage 
may be either 125 or 250 volts. Provision is made for 
driving this generator from local source of current supply 
so as to maintain the motor-generator set at a constant 
speed. It is obvious that a fluctuation in the speed of the 
generator results in a change of note, which is apt to 
cause much confusion when using the cable. The amount 
of current flowing in the cable will be under control at all 
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times and will range from one to eight amperes. A 
telegraph key is installed for the purpose of breaking the 
cable current in order to transmit signals; in fact, an 
automatic sending apparatus may be installed so as to 
send out given signals over and over again when 
necessary. 

The receiving end aboard ship is quite simple. Two 
coils are required, each four feet square and wound with 
400 turns of No. 24 S.C.C. copper magnet wire. Care 
should be exercised in making these coils so that each 
coil will have the same resistance and inductance values. 
Much depends upon this precaution as the signal strength 
received by each coil is the function of the resistance of 
each coil, and should their resistance be different, a 
signal strength of different intensity will be received by 
each coil when at the same distance from the cable. The 
best shape for the coils is the pancake. The wire can be 
wound in pancake form four feet square, with a winding 
space of one inch. The coils are impregnated in paraffin 
and then placed in wooden boxes with more paraffin in 
order to protect them from abrasion. 

The coils should be placed over the side of the ship 
approximately amidship, one coil on one side and the 
other coil on the opposite side, below the surface of the 
water or slightly above the water line. 


Big Companies Agree on Extension of Radio 
SOME of the most important recent inventions, which 

make possible trans-continental telephoning, wireless 
telephoning at great distances, the transmission of words 
of command or public addresses by the loud-speaking 
telephone and the multiplex use of one wire, are licensed 
by an arrangement between the American Telephone and 
Telegraph Company, the General Electric Company and 
the Radio Corporation of America. 

The arrangement was made at the suggestion of the 
Bureau of Steam Engineering of the United States Navy, 
which pointed out the commercial advantages of the com- 
bined use of these patents and the improved field for in- 
vention and development which such an arrangement 
would create. 

The statement, which was made public by H. B. 
Thayer, President of the American Telephone and Tele- 
graph Company, was as follows: 

In January of this year both companies received letters 
from the Bureau of Steam Engineering of the United 
States Navy Department, referring to the wireless situa- 
tion, and saying the bureau has consistently held the point 
of view that the public interest.shall be best served by 
some agreement between the several holders of pertinent 
patents whereby the market can be freely supplied. The 
letter also urges the necessity of some such arrangement 
so that ships at sea can get the benefit of the latest 
devices, which would contribute to their safety and the 
safety of their passengers. . The bureau states further: 

In the past the reasons for desiring some arrangement 
have been largely because of monetary considerations. 

Now, the situation has become such that it is a public 
necessity that such arrangement be made without further 
delay, and this letter may be considered as an appeal— 
for the good of the public—for a remedy to the situation. 

Following this, negotiations were commenced between 
the two companies with a view to the exchange of licenses 
so that the General Electric Company and the Radio Cor- 
poration of America, with which it had become interested, 
would be able to further the development of the art of 
radio transmission and especially of wireless telegraphy, 
and the American Telephone and Telegraph Company 
could employ in its present nation-wide system such 
radio apparatus as is adaptable to wire transmission and, 
further, could supplement its wire system with wireless 
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extensions where particularly adaptable as between shore 
and ships at sea. 

Much has been done in radio communication by all 
parties of interest which can be made fully effective in 
the public service only by this co-operation of the several 
companies. 

The worldwide wireless system of the Radio Corpora- 
tion and the universal service of the Bell System are thus 
brought into a harmonious relation that will facilitate the 
use by the public of the present wireless telegraph 
facilities of the Radio Corporation, and, as the art ad- 
vances, will enable the American Telephone and Tele- 
graph Company to extend its telephone service to ships 
at sea and to foreign countries. 

The public interest lies in the fact that by exchange 
of licenses, as suggested by the Government, the patents 
of each company will be utilized to greater advantage and 
the progress of the art of electrical transmission and com- 
munication will be accelerated in America as in no other 


country. 
Radio Message Circles the Earth 
IGNALS from the new Lafayette wireless station in 
France were received Aug. 21, at the Otter Cliffs 
naval radio station, Bar Harbor. It was the first trans- 
atlantic test of the French station, which is one of the 
most powerful in the world with a sending radius of 
12,000 miles. Operators at Otter Cliffs said the signals 
were excellent. 

Although the Lafayette station was started and built by 
the American navy, it will be turned over to the French 
Government as soon as tests of it are completed. The 
station has eight towers, each 820 feet high. Tests 
already made show its audibility is five times that of the 
great German station at Nauen. 

The first message sent out by the new station was: 

This is the first wireless message to be heard around 
the world and marks a milestone on the road of 
scientific achievement. 

In a radio message of reply Secretary Daniels said: 

Congratulations upon the successful completion of the 
gigantic radio station named for that distinguished 
Frenchman whom all Americans honor. Designed to 
serve a military purpose, it will now serve to bind closer 
the cordial relations which have always existed between 
France and the United States. 

In behalf of the United States I desiie to express my 
pleasure upon the achievement of the Lafayette radio 
station in transmitting the first message to be heard 
around the world. We are happy to recognize in this 
powerful signal a symbol of that force and sympathetic 
understanding with which the voice of France shall be 
heard by its sister Republic. 


Radio Prevents Aviation Accident 
NKNOWINGLY demolishing part of their landing 
gear while taking off at Kelly Field Lieuts. James G. 
Haizlip and Hickey flew to McAllen and would in all 
probability have crashed in attempting to land if a 
mechanic at Kelly Field had not seen the accident and 
telegraphed to McAllen telling officers there of the mis- 
hap. In the meantime the fliers were headed for McAllen 
not knowing that the left wheel was lying on Kelly Field. 
Officers at McAllen went out on the field and when 
they saw the ship coming they signalled with rockets to 
stay in the air and while the ship circled overhead the 
radio operator at McAllen got into wireless communica- 
tion with the pilot and told him that he was without a 
left wheel on his landing gear. 
With this knowledge he was able to land without 
serious mishap by swerving the machine as much as 
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possible and landing on one wheel and slowing up enough 
so that the sudden stop would not wreck the ship. 


—pP— 
Chinese Radio Station Opened at Pekin 

RMAL announcement has been made that the Gov- 
ment wireless station at the Temple of Heaven, Pekin, 
is open for service and that all telegraph offices in Pekin 
will accept radiograms at the same rate as those charged 
for land messages for transmission to Kalgan, Wuchang, 
Woosung, Shanghai and Foochow. Special rates apply 
to radiograms sent to ship and aviation stations, and such 

messages are accepted only by the central office. 

The new wireless service gives Pekin improved com- 
munication with some of the most important commercial 
centres in China. Kalgan, Chihli Province, handles much 
Mongolian trade; Wuchang, Hupeh Province, is one of 
the Wuhan cities (the others being Hankow and 
Hanyang), which have a combined population of about 
1,500,000 ; Woosung is in Kiansu Province, fifteen miles 
from Shanghai, where the larger ocean steamships 
anchor ; Shanghai, the leading port of China; Foochow, 
Kukien Province, has a large export trade in tea. 
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Underwood 
View of Marconi’s receiving set io his new fog signal device, aboard tae 
ectra 


Radio Storm Warnings for English Ships 
GHIPS at sea within range of British wireless shore 
stations are to be protected by warning radio signals, 
whenever gales of forty miles an hour threaten. 
wave length of 600 meters (1,968 feet) at full power, the 
safety signal will be sent out ten times at brief intervals, 
followed by the warning. 


Using a 


—> |) 


Marconi’s Guests Dance to Music by Radio 


SENATOR WILLIAM MARCONT’S guests recently 


danced aboard his yacht Electra to the music of 
an orchestra playing in London, so distinct was the 
transmission by the wireless telephone upon which the 
inventor has been experimenting. Daily Marconi 
receives the latest news from London by this medium, 
giving in exchange Neapolitan songs by applying a 
phonograph to the telephone. 

The inventor expects to proceed to the Adriatic Sea late 
this month to continue his experiments. He said he 
would visit Ancona, Venice and Trieste, and would like 
to go to Fiume if the political situation permitted. 

Radio Service to Poland 
"THE Radio Corporation of America, announces that 
radio service between the Unjted States and Poland 
is now in operation. 
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Should All(Radio) Men be Created Equal? 


Discussion of a Vital Problem 


Editor’s Note—In the September issue, a widely experienced wireless man who has the advancement of 


radio at heart registered a protest at the new conditions in the commercial operators’ field, I 
ditor’s invitation to readers to participate in a discussion of the subject are printed below. 


responses to the 


ELATIVE to Mr. Jones’ article in the September 

issue entitled, “Should All (Radio) Men be Created 
Equal?” I have a suggestion or two to make that may be 
of added interest. 

Mr. Jones states in his article that he expects yells of 
“Murder” from those to whom it is directed. And he 
has started something! However, as he says, that 
matters little. 

His article is directed at the class of men who are at 
present running the good old radio game into the ground 
—tourists and undeveloped youngsters. 

I heartily endorse the entire article and the suggested 
wage scale, with the exception—or rather, addition— 
of one thing. Mr. Jones uses the sliding scale in reference 
to length of service alone and makes no provision for 
class of ships. There is as much difference between 
the duties of a radio operator on a freight ship and those 
of one on a Class A or B passenger ship as there is 
between day and night.’.Who is going to take a con- 
tinuous watch and real work job when one can get the 
same money in.an easier and, on the whole, pleasanter 
one? 

The majority of freight ships carry oné operator who 
handles a message or two occasionally, shines brightwork 
now and then, and has the rest of the time to himself. 
He has opportunities to make extra cash checking cargo, 
making up ships papers, and even standing a quarter- 
master watch or working on deck. He has long trips and 
longer stays in port. He has no uniforms’to buy or keep 


up and his expenditures for clothing need be very small. 
Hence his eatiee : salary can be counted net profit. 

In these days, a passenger ship is a very different 
proposition. At the present time very few are carrying 
three operators, so we need concern ourselves with only 


those carrying two. Each operator stands twelve hours 
watch per day, during which he works. Subtracting from 
the remaining time that necessary for meals and sleep, 
and you will see that the operators have very little time 
to themselves for recreation. It is necessary to have 
blue and white uniforms and to keep them laundered and 
in repair: Linen must be spotless atvall times. This item 
amounts to real cash each month. Passenger vessels have 
comparatively short trips and the minimum time in port, 
giving operators very little time off. _ 

At the present time operators on freight and passenger 
ships are receiving the same salary. This does not seem 
fair as most companies require freight ship experience 
before they will give one a job on a passenger vessel. 

I would suggest using Mr. Jones’ wage scale for 
freight ships, and for passenger vessels an advance of 
$25, or the following: 

No second class men 

Ist class license—first six months 

lst class license—second six. months 

1st class license—third six months 

Ist class license—after two years 

lst class license—after five years 

Extra grade license—advance of 10% over the above for, 
the same length of service. —Leicu M. TowNLey. 


I RESPECTFULLY submit the following answer to 

Mr. Edward T. Jones’ article: 

I note that he suggests that commercial operators be 
started with $75 per month instead of the prevailing rate 
of $125,'so that they would have something to look 
forward to. I would fike to ask him if he thinks $125 is 
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such a fabulous sum that an operator would strive to 
succeed and remain in the service so that he would 
receive this large amount? 

No doubt he will remember that in his time when 
operators received $50 and. $60°a month there were not 
many young men who were willing to study some four 
or five months so that they could get their first grade 
license. Most of them started out with their second grade 
license, which can be classed as an apprenticeship license. 

Mr. Jones will no doubt agree with me when [ state 
that quite a large number of young men are now in the 
game because of the increased wage. If this was now 
cut down to $75, as suggested by Mr. Jones, it would do 
a good deal of harm to commercial radio operating, 
inasmuch as it would put commercial wireless telegraphy 
back quite a few years. Many of the young men of today 
the leaving good positions to take up the radio game with 
an eye to the future development. 

Where, may I ask, is a place where a bright young man 
cannot get $30 a week with a good chance for advance- 
ment ? 

Many of our commercial operators would be forced to 
abandon the game if the salary was cut down to $75. The 
salary they now receive is little enough as it is, and I 
think that this should be increased to a more substantial 
sum. The following scale, which gives more for ex- 
perience, I think would be acceptable to all operators. 
Second grade 
First grade 
First grade after first year’s experience 
Also an additional $25 for the senior operator. 

—WILLIAM SAFYER. 
ES Mr. Jones mean that a second grade license man 
is unqualified for commercial service and should be 
so regarded? 

Should all operators receiving a Government ticket, 
upon entering the commercial service, receive a certain 
specified sum lower than standard scale, or does he mean 
to say in general, that a man upon receiving any kind of 
license is unqualified for service? 

Probably Mr. Jones would say that not all, but a good 
percentage are unqualified—although licensed by the 
U. S. Government! Here I agree with him, but let me 
inform him that any man or person who comes out with 
a commercial ticket (except second grade) is qualified 
(by the U. S. Government) to operate any station. 

According to his license he is qualified for the position, 
but the question of finding out whether a person is 
actually qualified rests entirely with the employer. I was 
no expert myself—neither were you—-when we started. 
All the blame, Mr. Jones states, for the present conditions 
rests with the employers who hire operators without first 
examining them to their satisfaction. 

I admit that a good crowd is being let loose from 
schools and elsewhere who go home and memorize the 
Government Exam. Book from “A to Z,” get a license, 
then they get a job. When something goes wrong with 
the outfit out at sea, they are stuck. Yet some of these 
fellows have the preference over the poor unfortunate 
who at the time of the code test is excited or nervous, as 
the case may be, and probably gets a second grade ticket. 

The whole trouble has arisen because some of the 
fellows who are making a living out of it “crab” it all for 
themselves. Don’t think for a minute, Mr. Jones, that 
I am yelling “Murder,” but simply bucking those in the 
labor organizing game. —JAmeEs V. Canpino, I R.E. 





Wireless In Forest Fire Fighting 


By S. R. Winters 


HE first wireless tele- 

phone outfit used this 
last summer in the National 
forests of Montana as fire- 
fighting equipment, was 
rescued from a conflagra- 
tion which threatened the 
lookout station. 

Within this incident lies 
a story of pioneering quite 
as impressive as the thrill- 
ing acts of our forefathers 
in conquering wild beasts 
and building a civilization 
in a wilderness. The differ- 
ence in the accomplish- 
ments is in the perspective 
of ultimate aims; and cer- 
tainly the perpetuation of 
inventive skill in the 
desolate forests is relatively 
as significant in the motives 
that prompted the venture- 
some efforts. 

Located on Beaver Ridge, 
at an elevation of 8,000 feet, 
the lookout tower was in a 
menacing position from the 
raging forest fires sur- 
rounding the lonely habitat 
of the forest ranger. The 
wireless telephone outfit 
had only been recently in- 
stalled—and the _ first 
thought of the rangers was 
not that of saving the look- 
out tower but to rescue the 
product of inventive skill. 





The wireless mast and lookout station used by the U. S. Forest Service in 
the Northwest, located on the crest of Mt. Hood, 11,250 feet above sea level 


The apparatus was quickly 
dismantled, packed, and skidded down the mountainside 


After the fire. This illustrates the damage and ruin wrought by forest 
fires which is now being fought by means of wireless 
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The type 


to a lake. Here, not unlike 
the pioneer days when the 
birch bark canoe was a 
medium of the Indians in 
taking refuge from their 
pursuers, a raft was hur- 
riedly built.. The wireless 
equipment was put afloat 
and, thanks to the foresight 
of the forest ranger, the 
communicating apparatus 
was saved for future use- 
fulness. 

The experiments of the 
UL. S. Forest Service with 
the wireless telephone as 
an integral part of the fire- 
fighting organization in 
Montana during the sum- 
mer of 1919 have justified 
an expansion of the idea. 
Twenty-four additional 
wireless sets, making a 
total of 26 in operation, 
have been recently bor- 
rowed from the Navy De- 
partment and will be 
installed this year. Their 
use in forewarning  out- 
breaks of fires will embrace 
all the Western States 
which annually are afflicted 
with conflagrations taking 
a toll of timber valued at 
$40,000,000. 

The radio telephone sets 
in practical use are port- 


of wireless outfit rigged up in the National Forests 
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The automobile tourists going through forest fires which caused a great 
deal of damage ‘to the amps 2 Oregon. On the road to Com- 
stoc re. 


able, weighing only 65 pounds. Individual units have a 
range of 60 or 70 miles, saving a generous portion. -of 
the total of $78,000 which it would cost to meet the 
expense of $100 a mile for installation of telephone wires. 
Two wireless telephone stations having a range of 60 
miles can be installed at a cost of $3,800, or less than 
three-fifth the expense of equipment of a telephone line 
over a similar distance. The wireless equipment can be 


operated without a highly trained personnel, raw recruits 


Universal, Honeycomb and Lattice Coils 


OcToBeER, 


Each fire, whenever it has gained head, has its own characteristics. and 
requires generalship to combat it effectively 


with a little instruction being able to manipulate the ap- 
paratus once it is installed. 

At the isolated lookout stations, where these wireless 
sets are maintained, wireless messages from all coast 
points, ships at sea, Sitka, Alaska, and Mexico City are 
picked up without difficulty. A notable illustration is the 
receipt of a message from Admiral Rodman’s flagship 
after the fleet had safely passed through the Panama 
Canal. 


By O. C. Roos, 
FELLOW If. R. E. 


(Continued from August WIRELEss AGE) 


It ‘is intended in each instalment to “overlap” 


slightly in regard to the reiteration of basic lattice 


winding principles in order to save the reader the trouble of referring in detail to the previous instalment 


where these 


RESUME OF Previous INSTALMENTS 


Unsystematic practices in naming universal wound 
coils; proper classification; methods of hand-winding ; 
winding chart for step-lattice coil; multi-lattice coils with 
one or more wires and their use in wavemeters or direc- 
tion-finder loops ; inductance formula; transformers with 
ferro-dust dielectric cores; development of lattice layer 
on a plane to show value of “swing-angle”; working 
formulas; tests to secure checks on coil constants; rela- 
tions of cross-spiral and cross-step lattices; general 
method of designing multi-lattice coils. 


Synopsis OF THIRD INSTALMENT 


Laws governing width of coils in terms of “pitch” and 
“advance”; “odd” and “even” lattices; general relations 
involving “levels” and ‘layers’: studies in “radial” and 
“axial” transposition with resultant “banking” of wires 
and “levels” ; handwinding and tapping of lattices ; swing- 
angle as related to diameter of wire; design-factors 


i figure 22 we have af actual lattice winding scheme. 
To understand the building up of figure 22, rollow the 
winding chart at the left of figure 24. The right hand 
chart applies to figure 25. 

We Clearly See that the numiber of cross-steps in a 
layer, at any given element—always the same as the 
number of turns—is the number of times that the advance, 


undamental laws of lattice winding are introduced. 
unpublished it is believed that a good educational purpose will be served.- 


As these laws have hitherto been 
-E ditor. 


v, is contained in the pitch, p, which is always twice the 
swing, s. 

The useful concept of a “level” instead of a simple 
layer is an important aid in analyzing lattice coils. Start- 
ing with zero level, we do not get a complete lattice 
pattern until one “layer” of two levels is completed. But 
the second and third or other similar levels may, under a 
different concept, be considered as one “layer.” The 
simplest viewpoint, however, for counting the number of 
step or spiral “circuits” is the one used. 

To simplify the discussion of figures 22 and 23 we use 
the advance itself as an angular unit. This is possible be- 
cause the advance must eventually travel around to an 
axial plane through the initial winding “element,” and it 
is an exact submultiple of the circumference ; since a 
multiple of the pitch itself équals a multiple of the cir- 
cumference. 

360° 
We see that s = 4/7 of 360° and v = —— by examina- 


tion of figure 22 which shows a developed surface pat- 
tern of the bottom lattice layer. The Swing angle 
4R-OR-4L, is even worse than that shown in figure 21 
and. therefore, gives a poor inductive return on the wire 
uséds 

; LENGTH OF WIRE IN LAYER 


We will-examine figure 23 in order to deduce the 
general formula for length of wire in a layer. 

The bottom level of the first layer starts at the element 
OV-OV at the extreme right. When one “step-circuit” 
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has been made the wire crosses the element OV-OV at 
the point marked 1. If a line parallel to the line R-R is 
drawn through the points 1-1 in the elements OV-OV 
and R-L at bottom and top of figure 23 respectively, this 
line crosses any element of the coil, say, at 1V, 2V, etc., 
up to 9V, which is the element where a new layer starts ; 
as shown by the arrow 9V-X. These points are shown 
by heavy dots on the cross-steps ending at 1V, 2V, etc., 
up te 10V and are numbered 1V, ; 2V,; ete., to 10V,. 
It would now be natural to assume, if this examination 
were carried no further, regarding the length of a layer, 
v 


that a correction per circuit equal to % of a “circuit” 
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Figure 23 


Figures 22 and 23—Comparison of “even” and ‘“‘odd” lattice patterns 











or turn is necessary, making a total correction for m 
circuits of 2K units of length. This, however, is not so, 
for if the wiring is. traced out for a complete layer it is 
found that the layer is completed, not at the end of the 
first double swing to 10V at the right, but back at the 
beginning of the winding OV on the right. All the extra 
gains on (m-1) circuits are lost on the m" circuit. Hence 
360mK 
the formula for a layer is written ly= with -no 


correction terms. 


CHECKING CHARACTERISTICS OF WINDING SHOWN IN 


Ficure 22 


First :—There is no “bedding,” as all wires cross one 
another. z 
Second :—The heavy lines are upper level wires and 


layer 
jab 
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the dotted lines are lower level wires; hence the levels 
alternate so as to give the appearance of a sort of folding 
action indicated in figure 25 by isosceles triangles with 
bases on opposite faces of the coil alternately disposed 
around the circumference. The outline of such a 
triangle may be traced as follows, remembering that 
element 360 is element zero and that element PL-PR is 
element 1L-1R. 

To the left of the line starting at point 1 on element 
OL-OR and ending at 4L, all upper level wires go to the 
right upwards. To the right of the line drawn between 
point 4L and the point 7R, the same arrangement holds 
and the portion of the layer at the extreme right, shown 
between 7L-7R and PL-PR is really the part OL-OR, 


5/2" Begining ew layer 
— 


Figure 25 


Figures 24 and 25—Winding charts for lattices shown in figures 22 and 23 


1L-1R. The line OR-4L is the “folding boundary” 
marking the first step in a new level which has the same 
starting point as before at OR. 

Leaving the part 7L-7R-PR-PL out of consideration it 
may be said that in the area OR-1-4L-7R the “down-and- 
right” wires are the top level and in the area OL-1-4L- 
7R-7L the “up-and-right” wires are the top level. 

Third:—When using heavy wires in a lattice coil, a 
correction for the width of the coil may sometimes be 
allowed. This may amount to 100% of the diameter of 
the wire as shown in figure 30-B, but it is usually 
neglected in the case of small wires. 

Fourth :—It is well worth a little trouble to study the 
layout of figure 22 and its analysis as presented in figure 
26. Similarly figure 23 and its treatment in connection 
with figures 27 and 28 should be examined. The fact 
that lattice coils are’ really “banked” in a sense, both 
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radially and axially is made clear in an unmistakable 
manner by these diagrams. The top and bottom levels 
are cyclically interchanged (figures 26 and 27) and the 
number of wires in a level—not layer—at any element 
of the coil is determined by the quotient of the swing 
(half the pitch) by the advance. In figure 22 we have 
4 for this quotient. This gives us four wires each, or 5 
and 3 on top and bottom levels, as shown in figure 26. 
In figure 23 we have 4.5 for this quotient. This gives us 
four and five wires on top and bottom levels respectively 
and a staggered progression of the advances on the faces 
of the coil; as can be seen by studying the cross sections 
in figures 22 and 23. These cross sections are made at 
the following places in figure 22: 

PR-PL (1R-1L); 2R-2L; 4R-4L; 45R-45L; 6.5R- 
6.5L; 7R-7L (OR-OL) ; and at the following places in 
figure 23: OV, %V, 1V, LUV, 2V, 2uV, 3V, 3uV, 4V, 
414V. In all these ten sections the top and bottom wires 
at section OV, which is the start, are traced by a specific 
letter for every wire. T shows top level and B bottom 
level. Their initial positions in the level may be shown 
as corresponding to the numbers along the edge of 
OR-OV, as OB, 3T, 2B. The sequence of relative posi- 
tions as the levels move axially along the cylinder from 
side to side, is shown by the alignment of the drawings. 
This fact shows the so-called “side-banking.” 

The convention has been here adopted to show sections 
at such elements without ambiguity regarding which way 
the wire is being directed during winding—whether to 
right or left. If the sections were taken exactly at 1V, 
1.5V, etc., the wires in positions O or 4.5 would be 
“stationary,” as it were. To avoid this the sections are 
all supposed to be taken slightly toward the reader, who 
is assumed to be at section 17V looking toward section 
OL-OR. The winding is clockwise looking along the 
axis from the right to the coil. 

In applying figure 22 to figure 26 it should be 
remembered that the reader is above the coil at PL-PR, 
facing OL-OR. The winding is approaching the reader. 
All sections in figure 26, except the last at 7L-7R cor- 
responding as shown in figure 22 to 360 degrees or zero 
(OL-OR), have as many steps or turns per layer (8) as 
there are “advances” in the “pitch.” The extra wire is 
at 2T and starts the new layer. It is partly shown from 
OR to X. ; 

The sequences in figure 26 “jump” about, while those in 
figure 27 are, by contrast, evenly distributed around -the 
cylinder. 


CHECKING CHARACTERISTICS OF WINDING SHOWN IN 
Figure 23 

As this is a uni-lattice winding, differing from that 
shown in figure 22 only in having an odd number of 
“step-circuits” or “turns” per layer, we will consider its 
individual characteristics solely. 

First :—The “folding level” boundary is the line starting 
from point 1 in OV-OV to 3.5V at left, then to 8V-R, 
12.5V-L and 17V-R or O-R. 

360 





Second :—The advance in figure 23 is 9 degrees, 
21° 11’ approximately, and if the windings in figures 22 
and 23 had the same layer diameter figure 23 would not 
pass the requirements for good relative wire economy 
versus low capacity. 

As in figure 22 there is an over-lapping area, 17V-L-R- 
17V, which is the part also shown at OV-1V-1V-OV. 
The use of the word “folding-boundary” is justified by 
the aspect of figure 25 which shows that both the winding 
levels in figures 22 and 23 could be imagined as laid 
down in the form of a multiple-wire ribbon conductor 
folded alternately at OR-8R, 4L-12L, 8R-16R, etc., so as 
to lay in the direction of the arrows. This ribbon con- 
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ductor would not have the lattice coil properties, however. 

Turning now to figure 27 we find ourselves in a posi- 
tion to study a “moving cross-section” of the two levels 
that make up a lattice layer—from the point of view of 
figuring the wire in the coil. Figure 27 is superior to 
figure 26 for this purpose on two counts. There are more 
cross sections and these sections are here taken in figure 
23 at equidistant radial cross sections of the winding, 
using the “advance” v, as the measuring unit-arc. Figure 
27 shows as clearly as a moving picture could, the lateral 
(axial) and vertical (radial) banking of the lattice type 
of universal winding. 

Starting out at a section through the element OV we 
notice nine wires in the layer, five in the bottom level 
and four in the top. This is true throughout the lattice 
layer, as shown in the section at %4V and subsequent 
sections. 

It should be remembered that in the even type of lattice 
shown in figure 22, the bends in the wire come opposite 
each other on the coil faces. In the odd type shown in 
figure 23, they are staggered by half the advance. 

In figures 26 and 27 the top level wires are marked 
with numbers showing their original arrangement in the 
starting section, and by arrows showing their axial 
trend. The “collision,” as-it-were in levels from opposite 
“trends” only takes place in the first (or odd) levels !— 
they are taken care of by the fact that the wires moving 
toward the right in figure 27 have apparently the “right- 


of-way.” The others‘ jump to the top “level.” This’ 


“right-of-way” is revised on the next swing-arc, 4.5V-9V, 
so that the uninterrupted trend on the bottom level is 
toward the left in that case. 

In considering the gradual change of the swing-angle 
as new levels are added, figures 17 and 18 (see August 
Wrretess AGE), illustrate the relative flattening of the 
cells. The axial “diagonal,” H, of these lozenge-shaped 
cells is constant in length, because it is of necessity equal 

2wv 





to the submultiple of the width expressed by which 


Pp 


wv 





is constant in any coil and may be written 
s 
This is not equal to the separation, h, between wires in 
a level, which is a variable distance, but only differs from 
wv 
it by a factor sec G. Hence h=H secG or h=—— secG, 
s 
as shown in figures 28B, 28C and 30A. 

If one thinks of the first cross-step at the first level and 
at succeeding odd levels, until a skew surface like a pro- 
peller is mentally constructed looking toward the coil 
axis, a good idea will be obtained of the general change 
in direction and length of similar “families” of “cross- 
steps.” ‘ 

Before the derivation of working formulas is given the 
simple relations in a swing for odd and even coils with 
actual wire will be studied, so that pecularities of ‘hand- 
winding may be allowed for in the wire calculations. 
Figures 28A and 28B give an idea of the first swing arc 
with bottom level wires from figures 22 and 23 
respectively. 

) 
Figure 28A is an even coil; as m=—=8. In figure 
Vv 
28B, m=9. 

Now we see that x, which is the number of “separation- 
spaces” (H) between wires each 4 units in length, is 
always half of the value m—the number of “step-circuits” 
or simply “circuits” in a layer. These circuits are zig- 
zags and hence are not true turns. This is evident in 
figure 28A if the bend aob from the succeeding (top) 
level is taken into consideration. In the case of this igure 
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the width (w) is immediately calculable as equal to 

4h+2A which gives the extra width for the bending 

allowance which we shall discuss directly. In the case of 
‘ 9V 


figure 28B although there is no bend opposite at 





4.5V, yet there will be one at 5v and the width of the coil 
is thus 4.5h+2A. So the rule is established in the case of 
both odd and even “step-lattice” windings. 







reference S@CTIO/7 


= LHement 2R-2 


flemert 4R-4l 


Llermesy 45R-4.5L 





MAMMA MA 





WIM 





WM 





MMMM MI 


Llermert 6.5R- 6.5L 





Leman F-R- 7 








WU ll lddidadddddddtdiddddddddddddddddddddtddddddddddida OR r OL 
7 : — ae ag 
Wire position” sé #4 
This wire 13 star? of winding Gem pode toward reader 
Ts wire shows start of second layer OF Tigi of 17V-17V lasting 
toward Ov- ov 


Cross sections of wiring in f1g.22 

viewed from top to bottom. Coll 

winding viewed fram right /s 
Cochwise 


SECTIONS. - 


Mrre position. Compare 
with Figure 26 Nencmeennetits 5 


figure 26 
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ALLOWANCE FOR BENDING 

The term “bending” here covers two separate condi- 
tions calling for a correction, if only theoretically, in most 
cases. These factors are, first—bending at the end of a 
cross-step or cross-spiral so that the wire projects slightly 
over the face of the coil.as shown in figure 28A at 4V. 
This bending may be imagined as absolutely sudden, 
being produced by a “fold” in the wire, as in figure 30A 
where the angles and dimensions are exaggerated for 
purposes of study. In this case there will only be one 
allowance made. : 

Second: The layout of the cross-steps is simple 
harmonic or almost so; i.e., the axial travel of the wire 
follows the motion of a pendulum. This complicates the 
calculation of length of winding,. but allows a semi- 
empirical inductance formula to be derived which would 
be practically out of the question with the sudden bends 
or discontinuities shown in all layouts, preceding figure 
28A. 

Examination of figure 29 shows the “odd” type of coil- 
winding analyzed in figures 23, 27 and 28B with a dis- 
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placement between juxtaposed bends of half the advance, 
as contrasted with the even type of figure 28A where 
there is no such displacement. The first bending allow- 
ance may be, as in figure 29, or 31, a total correction equal 
to the diameter (d) of the wire. With a very thick wire, 
as in figure 30B, it must be equal to this diameter where 
A=radius of wire, if the sinoidal arrangement is 
followed. 

In figure 30B the second bending allowance is the 
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Figure 27 


Figure 27—Axial and radial “banking” of figure 23 lattice. 





difference between the length K of the path 12321, called 
the cross-step as computed by an integration and the 
rectified helical length computed over the pitch-arc 1-1 
of the sinusoid. This is expressed by the —.. 


Kaizai=” f VY fete w? cos? 


When w is small relatively to 1,, or G, and hence sin G 
small, the correction is negligible. However, the logical 
convenience of using a sinusoid instead of an analytically 
disconnected series of “zigzags” should be remembered 
when the electrical problems are considered. 

The theoretical extreme of bending is shown in figure 
30A where everything is exaggerated as much as possible. 
It is shown here that if h, is the separation between wires 
of diameter D, with swing-angle of G degrees, and 
swing equal to S degrees, we have two corrections. The 
spacing H between wires on a level in an axial direction, 
with separation h, is h sec G or H=h sec G and the 
correction for width, 2A=h csc G. 





dx 
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In figure 31 the sinoidal character of the curvature with 
an appreciable diameter of wire is rendered more evident. 
The double curvature with points of inflexion lying along 
the midplane M-M is evident. 

In figure 32 the advantages of hand-winding a wire like 
‘the above are indicated by the shaded cross-steps 
OR-SL and SL-PR wound around winding-pins shown 
in cross-section. The swing-angle G is greater than it 
would have been with the same width (w) in a coil frame, 
but with the wiring as in figure 31 it has a slightly better 
time constant, other things being equal. 

However, other things are not equal, as the use of 
winding pins straightens the wire and causes an approach 
to figure 30A, with practical sizes of wire. Inductively 
the straight cross-step in figure 30A is less efficient than 
the sinoidal cross-step of figure 31. There is shown in 
figure 32 a possible limitation to the spacing and size of 
winding pins. When these pins—which are of course v 
degrees apart—touch the wiring on the side away from 
the coil pins axially, the limit of approach has been 
reached, unless the very slow. and cumbersome method 
similar to basket or rattan weaving is used of allowing all 
the winding pins to project full length equal to the depth 
of the coil (t) throughout the process of winding same. 
The ordinary hand-winding attachment can be made to 
raise the pin just before the bend around it is to be formed 
by an amount equal to thesdiameter (D) of the wire used. 

The coil with tapping-points at the bends, whose wind- 
ing-pins in large coils may be 4 to 1 inch diameter, thas 
4 distinct advantage over one not so wound. The min- 
imum spacing or “advance” between winding-pins will 
now be considered. 

Figure 33 gives for hand-wound lattices the geometri- 
cal relations. between the width (w) of the coil, the 
“swing-increment” (6), the “stretch-angle” (@), the 
distance (K) between two “following” winding pins 
—as shown at C and C, and M, the minimum distance 
allowable under semi-mechanical systems of winding 
these coils. 

The wire is shown as if it were in an outside level and 
stretched around and between the winding pins at C to the 
left on the lower face of the lattice, and C, at the upper 
face on the right as developed on a plane. The axis of 
the wire passes through C, the midpoint of K the “pin- 
step.” 

ff D is the diameter of wire and P and ¢ the diameter 
and radius of the winding pins, we may draw in the wiring 
—tangent under tension—to pins at C and C, and merely 
touching the adjacent winding-pin at C,. This is done 
by describing a circle around C of radius P+D and draw- 
ing a tangent to it from C,. Perpendiculars to this 
tangent through C and C, give, at points of intersection 
with circles showing pin diameters, the required points 
of tangency. 

We see how the swing-angle (G) is changed by the 
addition of the swing-increment (6) into a new angle. y, 
called the “‘stretch-angle.” 

By inspection we have the following relations : 

¢=—0+G 
P+D 
6=sin—' ——— 
K 
K=l,, sec G=V|as?+ (w+P)? 

It may be remarked before going any further that 
figure 33 does not rigorously show the winding of a semi- 
manually-wound coil, such as is shown schematically at 
figure 37. The distance between the pins in the outer 
layer of the latter figure correspond to the length of the 
arcs a-b, b-c. 

In the present treatment we have assumed that the 
minimum allowable distance M, between say, C, and C, 
on a flatdevelopment of the coil shown in figure 33 is 
just enough to clear the wire from adjacent winding-pins. 





THE WIRELESS AGE 








Octoser, 1920 





This being so, the distance on the outer layer along the 
actual surface of the coil is more than enough to clear the 
wire. This margin becomes greater—as a short analysis 
will show—the sharper the curvature of the winding sur- 
face. Hence in figure 37, if the outer layer has safe dis- 
tances given by a-b, b-c, etc., the inner layers have cor- 
tesponding distances such as a,-b,, a,,-b,,, etc., with a 
greater clearance as the layers approach the bottom of 
the coils. 

The length of wire from Z, to Z., is called the “stretch” 


D 
L=K cos 642 (*+5) o 
2 


=K cos 64+(P+D) ¢ or approx. 
=K cos 6 
M=(P+D) csc @ 

The above formulas cover the particular additions 
specifically applying to hand-wound coils where the 
adjacent pins merely touch, but do not affect. adjacent 
wires as_is ‘the case in purely hand-wound coils. This is 
shown schematically im figure 34, where two wires are 
shown completely handwound about winding posts 2-6 
for one wire and 3-7 for the other. The winding posts 
are separated of course by the advance, v. The inward 
bending is bad mechanically, but electrically figure 34 is 
better than figure 33. 


Size or Wire Versus SwiInG ANGLE CHANGE 

The advantage of eapit)-radial change in levels, either 
through thick wire or separation of levels by cylindrical 
spacers is shown in figure 35. 

The ordinates show AG the decrement of tangent of 
the swing-angle as Dx the diameter of any given level 
increases. If we take three levels as shown with dia- 
meters differing by the equal distances a-b and b-c for a 
certain size wire, we may shift them along OX to 
ascertain the best value. This is determined by the 
consideration that the area a-b-c-p,-p.-p,-a is the greatest 
possible consistent with mechanical considerations. 
Hence we instantly reject the positions a,-b,-c, or 
a.-b,-c. giving Oa, or Oa, as the smallest diameters at , 
first level for a lattice of the selected size of wire. The 
distance a-b-c might be half an inch difference in dia- 
meter to be divided among three or more wire diameters ; 
i. e., levels corresponding to same. The curves in figure 
35 show that the bigger the coil the larger the wire neces- 
sary at a given level to make a given change in the swing- 
angle at the next level. 

The best classifications of general formulas and com- 
parison of results will now be sought, in order to obtain 
a scientifically arranged systematic tabulation thereof. 


CLASSIFICATION OF RELATIONSIIPS IN LATTICE 
WINDINGS 
lst—Electrical properties 
2nd—Mechanical and geometrical relationships 
Under both these headings we may consider 
A—Cross-step lattices 
B—Cross-spiral lattices 
It is impossible within the limits of this article to con- 
sider quantitatively the electrical properties of lattice 
coils. This will be done in a forthcoming article with 
tables from data secured under laboratory and practical 
working conditions. 
STRUCTURAL CLASSIFICATION OF DEsIGN Factors AND 
SyMBOLS BY DEFINITION 


There are many varieties of lattice coils to be sys- 
tematized under the present classification. Hence the 
liberal use of subscripts is almost compulsory in com- 
paring similar but slightly differing concepts, as for 
instance d, the diameter of a level and d, the diameter of 
a pattern layer. 
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Figure 28A, B, C—Relation of axial separation to wire spacin; 
Coil width allowance. 


It should be noted that the first two levels in a lattice 
winding determine the “pattern.” This pair and every 
other superposed pair of levels may properly be called 
“pattern layers,” although as shown in figures 17 and 18 
the patterns slowly change in dimensions, but not 
arrangement. 

As seen in figure 23 the pattern layer is complete when 
the winding, or what is the same thing, the advance 
reaches the first circuit again, as it does here at 9V. 
When the advance travels 360° to 17V or OV which is 
the same thing, we have a “basket-layer.” One or more 
baskets make a complete lattice coil, although a basket- 
are ny be a pattern layer when p> 360°; e. g. 
p=372". 

A partial list of subscripts follows, and by proper 
combinations of the symbols given it may be extended 
to any practical construction used in lattice windings. 

It should be remembered that a pattern layer in a lattice 
coil has m turns, denoted by the letter ny. 


; e. Figure 29—‘“Staggering” of bends in ‘‘odd’’ lattices of figure 23. 
Figure 30B—Coil width and length relations. Figure 31—Sinoi 
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Figure 30A— 
vs. straight layout. Figure 32—Handwinding precautions. 
Factors 1n Com ConstRuc- 

TION TO WHICH THE SYMBOLS 


REFER SPECIFICALLY 


basket-layer 
swing-circuit 
advance 
step-swing 
spiral-swing 
hand-wound 
arc 
lattice-level 
lattice layer or pattern layer 
multi-wire 
multi-lattice 
external 
internal 


SymsBots Usep as SuBSCRIPTS 


We read the expression 1,,., as length of arc of the 
advance in a handwound coil. Adding the subscript “e” 
makes it an external advance arc, and adding “q” would 
specify that it was a “spiral-swing” advance. This is an 
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extreme case. If LL, is total length of a basket-layer and 
we wind two more separate baskets we may write 
F.=LLy,+LLa+LLly. A 3-wire bi-lattice has a length 
shown by Fy 22 and if it is a spiral, add “q” as a subscript. 

With the subscripts logically classified we may now 
condense the fundamental lattice elements into a short 
statement of the minimum number of factors requisite to 
the design of a lattice coil. 


Units oF FUNDAMENTAL ELEMENTS 


We have been dealing with cross-swing lattices where 
the swing was either a step or a spiral and where the 
“back” and “forth” swings were equal. These are 
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owing to the fact that the lattice form depends upon a 
Diophantine equation satisfied by a class of numbers 
rather than by definite algebraic values, that 6 quantities 
can be used without over-determining the problem. 
In hand-wound coils at least 6 factors are necessary. 
The following symbols are classified as auxiliaries to 
the above, by definition, and are therefore listed with 
the suffix “DA” meaning “Defined Auxiliary” symbol. 
t is the depth of coil winding in inches (1DA) 
c is the ratio of wires on a level to diameter of 
wire D (2DA) 
ry is ratio of separation of layers to diameter of 
wire (3DA) 
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Figures 33 and 34—Minimum pin distance outer handwound layer. 


symmetrical lattices. In figure 39 there is shown an 
exceptional pattern scheme, an unsymmetrical lattice. 
The swing is s degrees in general (1D) 
The step-swing may be written s, degrees or 

just s (1,D) 
The spiral-swing may be written s, in degrees (1,.D) 
The width of the coil measured between axes 

of wires at the coil faces, parallel thereto 

is w inches 
The general diameter of a coil is d inches 
The diameter of wire used is D inches 
The separation of wires shown in figures 28B 

and 28C is h in inches (5D) 
The separation of layers is given by b in inches (6D) 

The use of the listing suffix D in the above classifica- 

tion signifies that these factors are determined by defini- 
tion solely and are primary. The five factors 1D; 2D; 
3D; 4D and the number of turns completely determine 
any machine wound lattice coil. It may be possible, 


: Wire twisting. 
spiral lattice windings. Figure 37—Layout of construction of figure 33. 


in interlayer capacity. Figure 36—Multi- 


Figure 35—Change 
4 39—New lattice constructions. 


Figures 38 an 

d, is the diameter of any level 

dy is the diameter of any layer 

p is the angular pitch in general 

ps is the step-angular pitch 

Pq is the spiral-angular pitch 

m is the number of “swing-circuits” in a layer 

y is the number of layers in the coil 

H is the axial spacing of wires in a “level” in 
general 

H, is the step-lattice spacing along the axis as 
shown in figure 28B 

H, is the spiral-lattice spacing along the axis, 
called the axial pitch 

x is the number of “step-circuits” in a level, 
measured axially at a bend in a “step- 
lattice” coil 

n is the “turns” or “swing-circuits” 

1 is length in general 

1,, is length of wire in one step-circuit 


(4DA) 
(SDA 
(6DA} 
(6aDA) 
(6bDA) 
(7DA) 
(SDA) 


(9DA) 
(9aDA) 
9bDA) 
(10DA) 
(11DA) 


(12DA) 
(12aDA) 
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(12bDA) 
(12cDA ) 
(12dDA) 

(13DA) 

(14DA) 

(15DA) 
(15aDA) 
(15bDA) 
(15cDA) 
(15dDA) 
(15eDA) 
(15fDA) 
(15gDA ) 

(16DA) 


lq, is length of wire in one spiral-circuit 
1, is length of wire in one level 
1, is length of wire in one layer 
F or F; is length of total wire in coil 
G is the swing angle 
k is length of the “cross-swing” in general 
k, is length of the “cross-step” 
k, is length of the cross-spiral 
km is average cross-swing in general 
kms is average cross-step 
kmq iS average cross-spiral 
k, is cross-swing outer level 
k, is cross-swing inner level 
1,s is length of swing arc in all lattice coils 
1,, is length of arc subtending angular pitch (17DA) 
r is ratio of radial separation of layers to dia- 
meter of wire (18DA) 


Derinep AUXILIARY Factors iN SEMI-MANUAL 
Wounp Lattice Corts 
These are listed with suffix “HDA” meaning “Hand- 
wound Defined Auxiliary.” 
P is diameter of winding-pin (1HDA) 
p is radius of same (2HDA) 
K is the “pin-step” or distance between pins 
successively reached by wire (3HDA) 
6 is the “swing-increment” or angle by which 
the effective “swing-angle” G, is changed by 
the pressure of the winding pins (4HDA) 
M is minimum allowable distance between wind- 
ing-pins (SHDA) 
If 1,,, as calculated from winding, is different from M the 
vernier action between the two will cause the pins and 
wire to eventually interfere. 
¢ is the stretch-angle or the new angle made by 
the wire instead of the swing-angle G 
when winding-pins are used 
L is the “stretch” in inches giving the length of 
hand-wound wire between “successive” 
pins (7HDA) 


(6HDA) 


ForMULAS USED IN DESIGN 


We are now ready to classify the formulas required for 
analysis and design, from a structural standpoint solely. 

There are three classes of formulas: 

A—Those immediately following from definitions. 
B—tThose derived from general principles. 
C—Those combined from A and B. 

The above letters will be used as suffixes in referring 
to formulas, and after classification the formulas will be 
tabulated in accordance with the requirements of various 
problems, to secure complete design constants in the 
simplest way. Given five independent initial factors, 
twelve coils will be evaluated. 


TABULATION OF SYMBOLS, FAcTors AND DIRECT 
DERIVED FORMULAS 
When s is given there are five fundamentals, viz: 
Coil depth, inches, t. 
Internal diameter, inches, d;. 
Coil width, inches, w. 
Swing, degrees, s. 
Wire diameter, inches, D. 
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GENERAL DEFINITIONS 
p=2s. 
v=ap—360z; “a” 
numbers. 
m=p/V. 
x=m/2. 
sin G=w/k; sin G,—=w/k, ; sin G.=w/k,, etc. 
t=2 D,; y=2t/2D etc; if r=2 
h=cD. 
b=rD. 
n=my. 
dy=(dx;+dx,) /2. 
t=bD, when r=2 or generally 
t=[r(y-1)+2]D. 


GENERAL RELATIONS 


ii ess 


and “z” must be whole 


t=(d.—d,) /2. 

du=(d.+d; ) /2. 

cr l 

ha 360z d 1.2.3 et 

m=p/(a ; “a” and “z”=1.2.3 etc. 
p/(ap—360z) a 

1,360 k/s; lym=360 kn/s; 1yo= ky. 


s 
H=b sec G; h=H cos G; cos G=h/H. 
2w 
w=Hx; H=w/x=-—. 
m 
G=sin'w/k; G.=sin™*w/k, etc. 
G,=sin*w/k,=sin" x H, /k,; k=csc G. 
k= /V w?+76s? d? 10°; kn=\V w?+76s* d,’ 10°. 
Ga=sin*? w/km. 
Gam sin? x Hy/kem. 
ad s nd v dp 
Ls or=k cos G; la=——; lap etc. 
360 
k,= V w?+76s,” d? 10°; 
Kee ia dn? 10° 


w e 
esc G.dG= log lose G—cot G 
G,—G; G; G.—G, G=G, [ 
=w esc (G,+G,) /2 or w csc Gn when G < 15°. 
=(k.+k,) /2 when G < 15°. 
RESULTANT FoRMULAS 
F=30 my kn/s (in feet) 
5v% 
F=3.14 my dm sec Gu+ 
18 
sin G=w/ Vy w?+76s*d710° 
Hanp WINDING FoRMULAS 

G.u=swing angle of “line-step” drawn through 

centers of “following” winding pins. — (7) 
K=“pin-step” or distance between following 

pins, sometimes written K,. (8) 
The pin diameter P and the width w are not independent 
but M must equal l,yu, the length of the advance-arc in the 
hand-wound coil. It is preferable to adjust w, the width 
to fulfill this requirement. 














w G=G, 


k= 
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Dimensions of Inductance Coils 


By M. K. Akers 


HE need of an accurate, rapid means of determining 

possible dimensions of a coil for a given inductance is 
appreciated by all who have such calculations to make 
and many formulas for this purpose have been devised. 
A list of these formulas is given in Scientific Paper No. 
169 of the Bureau of Standards. Of the formulas given, 
that of Lorenz’s, on page 118, is perhaps the most con- 
venient for ordinary radio calculations. 


This formula as given is: 


Ls = A N? QO centimeters of inductance. 
Expressing the dimensions in inches, the formula be- 
comes : 
L = 1.27 AD N? X 10° millihenries, 
where, 
D = diameter of coil in inches, 
N = whole number of turns, 


40 
Rotio-ciameter to length 


Figure 1—Graphic curve showing ratio of diameter to length. 


and Q is a function of the ratio, diameter to length, and 
is given on the curve. 

The problem usually presents itself in the form of: 
“What will be the proper dimensions for a coil to give an 
inductance of L millihenries when wound with a wire 
winding n turns per inch?” By assuming a ratio of diam- 
eter to length and taking the corresponding value of Q 
from the curve, the equation above may be solved. It is 
liable, however, to result in a diameter D for which no 
form is available, and to fit it to a given diameter requires 
a cut-and-try proceeding which is long and tedious. To 
facilitate these calculations, charts of different sorts have 
been constructed. 

The values in the following table of inductances were 
taken from one of these charts based on Lorenz’s formula. 
The dimensions given are of about the same order of 
accuracy as the coil and can be wound without special care. 
The figures given are for such values of diameter and 
length that the ratio of diameter to length is approximately 
2.5, since this is the condition for maximum inductance 
for a given length of wire of a given size. If greater 
accuracy is desired than is given by the table measure 
the coil and count the turns, after the coil is made. Re- 
member that the length is the overall length of the wind- 
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TABLE 1—DIAMETERS AND LENGTHS OF COILS FOR 
Various INDUCTANCES 
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ing and the diameter is measured to the middle of the 
wire. The inductance can then be calculated from the 
formula. 

While the figures given are for a single layer coil, they 
are reasonably accurate for a two-layer coil, provided the 
diameter is taken as the average of the layers. For a 
greater number of layers the accuracy decreases, but the 
figures still give a reasonable approximation of the in- 
ductance. 
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Table 2 gives the number of turns of wire per inch 
of length, which may be wound with different sizes of 
wire with different kinds of insulation. This table is 
calculated from the diameter of the wires and hence re- 
quires close spacing to obtain the figure given. 


Observe that in the formula, for any given coil dimen- 
sions, the only factor which is variable is N? = |? n? 
where | is the length and n is the number of turns per 
inch, It is consequently possible to calculate the induct- 
ance of a coil for other wire than that given in table 1, 
by multiplying the inductance given in the table by the 
ratio of the square of the number of turns per inch, from 
table 2. Thus: Table 1 gives for .01 millihenries, d = 4 
inches and 1 = 1% inches, for No. 6 B & S double cotton 
covered wire. No. 6 B & S d.c.c. wire winds 5.7 turns 
per inch. If this coil were wound with No. 20 enameled 
wire, which winds 29.4 turns per inch, the inductance 


would be By this 


29.4\2 
—— Jtimes .01 or .266 millihenries. 
5.7 


relationship it is possible to interpolate the table and with 
a simple calculation obtain the inductance of most any 
coil desired. 
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TaBie 2.—Turns oF WirE Per INCH oF WINDING 








Turns Per Ince or Wind N3 
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Improved Connections for Two - Element 
Vacuum Tube 


A. WEAGANT discloses a method of connection 

* which when used with the two element vacuum tube 
greatly improves the value of the device as a detector. As 
is well known, in devices of this kind operating by virtue 
of an electronic flow between a hot and cold electrode in 
a vacuum, current will flow upon receipt of a signal, from 

















figure 1 
Figures showing valve and hookup, one having a local battery. 
the hot element or electrode to the cold, since the heated 
element gives off negative electrons. In the case of de- 
vices of this kind now in use, the cold element is made 


positive with respect to one of the leading in wires of the | 


filament when a signal is received and it is therefore made 
positive with respect to a relatively cold portion of the fila- 
ment. 

When no signal is being received the filament, if heated, 
is giving off electrons and the cold element tends to as- 
sume the potential of some particular point upon the fila- 
ment, depending upon the relative location of the hot and 
cold elements and upon their form. 

Thé object of Weagant’s invention is to provide means 
whereby the cold element may be connected with the indi- 
cator and a point upon the filament, the potential of which 
the cold element tends to assume and thus, when a signal 
is received, the cold element is made positive with respect 


to this point, which will be a hot point of the filament 
somewhere between its ends. 

Figure 1 shows the valve and an arrangement of asso- 
ciated local and aerial circuits. Figure 2 shows a modifi- 
cation in which a battery is used in the local circuit. 

The vacuum chamber includes a hot element and a cold 
element with electrical connections extending to points 
outside the chamber ; the cold element may be a cylinder of 
metal. The filament which may be of metal like tungsten, 
or of carbon is connected by leads to a battery. A regulat- 
ing resistance is included in the circuit as a means for 
adjusting the emf. The local circuit j includes the sec- 
ondary coil of an inductorium k, the primary of which is in 
a grounded aerial wire. One terminal of the telephone is 
connected in circuit through coil k to the cold electrode, 
the other terminal being connected directly to a predeter- 
mined point + in the heated element. This point x is pre- 
ferably one of the hottest in the filament, or a point, the 
potential of which the cold element tends to assume when 
no signals are being received. In figure 2 there is shown a 
battery in series with the coil k. The connection of the 
terminal of the indicator directly to the hot point in the 
filament results in indications of greatly increased volume 
and strength. 


“25-Mile Radio Phone” 


R. C. R. LEUTZ, author of an article on the above 
subject, which was printed in the April issue has 
forwarded an improved and corrected wiring diagram. 
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A Negative Resistance for Atmospheric Reduction 


ROF. M. I. PUPIN and Edwin H. Armstrong have 
recently disclosed a method for the production of a 
negative resistance reaction by means of a system of cir- 
cuits containing a local source of electrical power with 
means for controlling it, and the application of this nega- 
tive resistance reaction to the compensation of the resis- 
tance reaction of electrical conductors, in order to make 
them responsive to sustained electrical waves of a prede- 
termined frequency, and not responsive to electromotive 
forces of a disturbing character. 
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Figure 1—Circuit for producing negative resistance reaction 


The apparatus described here is, briefly stated, a new 
form of resistance compensator. Figure 1 illustrates a 
system for producing this negative resistance reaction, 
and figures 2A and 2B show curves of its resistance and 
reactance characteristics for various frequencies. Figure 
3 shows a method of applying the resistance compensator 


to reduce the effective resistance of a conductor. Fig- 
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Figure 2A—Graph showing resistance and reactance characteristics 


ure 4 shows a system of magnifying the negative re- 
sistance reaction produced by the system of figure 1 by 
means of a magnifying shunt placed around the main 
conductor of the compensator, and figure 5 illustrates the 
resistance and reactance characteristics obtained with a 
shunted compensator. Figure 6 illustrates the method 
of applying the shunted compensator to the tuning of a 
conductor. Figure 7 represents a compensator consist- 
ing of a number of parts connected in cascade system for 
the purpose of producing very large values of negative 
resistance. The characteristics of this system are illus- 


trated by the curves of figure 8, and figure 9 illustrates 
the application of the resistance compensator to the wire- 
less antenna. 

In the particular arrangement illustrated in figure 1 a 
three-element vacuum tube is coupled with the main con- 
ductor on the input side by means of the “exciting” cir- 
cuit 6, 7, 8, and on the output side by the “energizing” 
circuit 9, 10, 11, 12. The external impulses are conveyed 
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Figure 3—Method of applying resistance compensator to reduce effective 
resistance of a conductor 

to the tube by the exciting circuit. By adjusting the con- 

stants of the exciting circuit with respect to the frequency 

of the incoming waves the excitation of the tube is regu- 

lated. The “energizing circuit” contains a battery which 

maintains a direct current between filament and plate. 
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Figure 2B—A modification of figure 2A 


The incoming waves vary the potential of the grid, and 
thereby the direct current. This variation produces an 
electromotive force in the main conductor by mutual in- 
duction between the windings of the transformer 4 and 
12, whereby energy is transferred from the battery to 
the main circuit. It is this transfer of energy. which 
manifests itself through a reaction between the points 2 
and 5 of the main circuit, which has all the properties of 
a negative resistance reaction. 

It will be seen that in the arrangements described re- 
sults have been produced by operations that are generi- 
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cally similar to those of the induction motor resistance 
compensator, in which the primary circuit of the induction 
motor receives the incoming waves and produces thereby 
the magnetic excitation, whereas the rotating secondary 
by its electromagnetic reactions transfers, by expenditure 
of mechanical energy, electrical energy to the primary 
and thereby produces in it a negative resistance reaction. 
The amount of the negative resistance reaction produced 
by the means employed in the present instance depends 
upon the relation of the constants of both the exciting 
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Figure 4—System of magnifying negative resistance reaction 


and energizing circuits to the frequency of the incoming 
waves, and for the purpose of adjusting these constants, 
variable inductances and capacities and a variable resis- 
tance are employed. In other words, these circuits are 
capable of tuning. 
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Figure 5—Resistance and reactance characteristics obtained with a shunted 
Compensator 


The effective resistance and the effective inductance of 
the system of figure 1 between the points 2 and 5 of the 
main circuit, as measured by a Wheatstone bridge em- 
ploying an alternating e.m.f. of suitable frequency, may be 
either. as in figure 2A or 2B, depending upon the polarity 
of connection of the two transformers 3, 7 and 4, 12. In 
figure 2A, the maximum negative resistance in the main 
conductor is developed at a frequency above the fre- 
quency for which the exciting circuit, when taken by it- 
self, is non-reactive. 


PROGRESS IN RADIO SCIENCE 


23 


The negative resistance reaction in the main conduc- 
tor is produced in the system of figure 1, by the follow- 
ing operations: A current in the main conductor pro- 
duces in the exciting circuit an e.m.f. which, through the 
medium of the grid condenser, charges the grid. The 
charged grid produces a variation in the amplitude of the 
direct current flowing through the exciting or plate cir- 
cuit. This current variation then induces an e.m.f. in 
the main conductor. The phase relation between the 
current in the main conductor and this e.m.f. determines 
the reactions which are produced in the main conductor. 
If the e.m.f. thus produced in the main conductor is so 
constituted in phase that one of its two components is 
in the same phase with the current in the main conduc- 
tor, then a resultant negative resistance reaction between 
2 and 5 appears when this e.m.f. component is greater 
than the effective positive resistance reaction of the coils 
3 and 4. The value of this negative resistance reaction 
depends only upon the amount of current variation pro- 
duced by the action of the grid, and upon the electromag- 
netic coupling between the ‘main circuit and its secon- 
daries. The law in accordance with which this value of 
the negative resistance reaction may be varied, and given 

















Figure 6—Shunted compensator applied to the tuning of a conductor 


any assigned limit, is discovered by connecting the ter- 
minal 2, 5 of the main circuit of figure 1 into an arm of 
a Wheatstone bridge employing alternating e.m.f. of suit- 
able frequency and intensity. The curves of figures 2A 
and 2B, are the result of a study of this kind. In these 
figures the ordinates of curve R, represent the effective re- 
sistance, and of curve L, the effective inductance between 
the terminals 2 and 5 for various frequencies. It will 
be seen that these curves are in their main features simi- 
lar to those which may be obtained with the induction 
motor compensator. No exact general mathematical for- 
mula can be given which will express the relation be- 
tween the effective resistance and the effective reactance 
of the main conductor of the electromagnetic constants 
of the various parts of the system and the impressed fre- 
quency. But an experimental study by means of the 
Wheatstone bridge enables one to construct easily an em- 
pirical formula for any particular case. 

To apply this negative resistance reaction to the com- 
pensation of the resistance reaction of an electrical con- 
ductor, we proceed in the manner indicated in figure 3. 
Here 16, 17, 18 is a conductor containing resistance, in- 
ductance and capacity and which is to be tuned to the fre- 
quency of an impressed simple harmonic e.m.f. The 
main conductor of the resistance compensator is placed in 
series with the conductor 16, 17, 18, and the exciting cir- 
cuit adjusted to produce negative resistance between the 
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points 2 and 5 at the frequency for which the conductor 
as a whole (19 to 5) is to be made selective. The value 
of the negative resistance between 2 and 5 is adjusted to 
be slightly less than the positive resistance of the whole 
conductor so that the resultant effective resistance of the 
conductor is very much reduced for the correct frequency. 
The negative resistance may be varied by adjusting the 
coupling between 4 and 12 or 3 and 7, or by varying the 
power of the vacuum tube to vary the local direct cur- 
rent, or by varying the value of the resistance in the cir- 
cuit. As the main function of the resistance is to con- 
trol the steepness of the resistance curve R, in figures 
2A and 2B in the vicinity of their negative maxima and 
thereby vary the sharpness of tuning of the system, it 
is better to vary one of the couplings to obtain the re- 
quired variation in the negative resistance. The reaction 
of the main conductor is adjusted to zero for the same 
frequency by means of the inductance or the condenser. 
or the right frequency, therefore, the conductor 19, 5 
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Figure 7—Cascade system of producing very large values of negative 
resistance 


has zero reactance, and an effective resistance which is 
only a small fraction of the resistance added to it, but for 
all other frequencies both the resistance and the reactance 
are relatively very large. The amount of positive re- 
sistance that can be added in this way is limited by the 
capacity of the resistance compensator and by nothing 
else. 

The arrangement lends itself to the magnification of 
the resistance reaction by means of a shunt or by other 
means of potential magnification by transformation. 
This may be done by the arrangement represented in fig- 
ure 4. In this arrangement, which is the counterpart 
of the arrangement of figure 3, a non-inductive shunt con- 
taining resistance is placed across the conductor in which 
the negative resistance is produced. This conductor is 
provided with a series condenser for the purpose of ad- 
justing the effective reactance of the conductor. When 
the shunt positive resistance is made slightly greater than 
the shunted negative resistance, a large multiplication of 
the original negative resistance is obtained in the man- 
ner previously explained. A shunt of 1,200 ohms placed 
across the conductor having the characteristi¢ of figure 
2A gives a multiplication of about six times. The char- 
acteristic resistance and reactance curves are shown in 
figure 5. 

To apply the shunted vacuum tube system for the pur- 
pose of compensating the resistance reaction of a con- 
ductor, the conductor 20, 21 is connected in series with 
the conductor 16, 17, 18, as illustrated in figure 6. The 
adjustments of resistance and reactance of the main con- 
ductor are made in the manner previously described for 
the simple resistance compensator. 

Another method of producing a high negative resis- 
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tance is by means of a resistance compensator consisting 
of several vacuum tubes and their appurtenances in cas- 
cade, as in figure 7. Two are shown here, but any num- 
ber may be used providing due regard is paid to the 
proper adjustment of the phase of the mutual inductance 
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Figure 8—Curve showing characteristics of circuit shown in figure 7 
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reaction between the energizing circuit and the main con- 
ductor. The characteristics of the particular arrange- 
ment of figure 7 are illustrated by the curves of figure 8. 

In all these applications the arrangement for producing 

















Figure 9—Application of the resistance compensator to the wireless 
antenna 


negative resistance should preferably be such that the full 
value of the negative resistance cannot be produced in- 
stantaneously ; that is, a certain definite length of time 
should elapse after the arrival of the initial impulse of a 
train of waves before the transient electrical state has 
passed into the stationary state in which the full maxi- 
mum value of negative resistance is established. This 
length of time is determined by the duration of the tran- 
sient state of the exciting circuit, and may be regulated 
by the suitable adjustment of the resistance of this cir- 
cuit which determines the rate of damping of its free 
oscillation. 
(Continued on page 28) 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 














Description and Design of a Small 
Transmitter Unit 


W HERE radio is congested, a low- 

powered addition to the higher- 
powered transmitter proves of great 
value. 

It occurred to me that a small 
“inter-fleet” set would prove valuable 
when used in conjunction with the 
main set. A twelve-volt storage bat- 
tery is the source of power ordinarily 
available in the station and the field. 


_— 


By D. R. Clemons 


A large electro-magnet is mounted 
behind the vibrator panel shown in 
figure 3. An inductance and capacity 
is shunted across the contacts, as 
shown by the diagram in figure 4. 

In making contact, a powerful mag- 
net field is established and attracts 
the vibrator which moves toward the 


ance, secondary inductance, vario- 
meter and hot-wire ammeter. All of 
these are arranged as shown in figures 
1 and 2. 

A_ relay having high resistance 
winding breaks the primary current, 
and is mounted in the rear of the set, 
figure 2. Its windings are in shunt to 


Figures 1, 2, 3—Various views of the complete transmitter unit 


A low-powered transmitter should 
be thoroughly efficient, well designed, 
simple and — depending upon power 
available in the station or field—por- 
table. It is also true that many sta- 
tions do not have the facilities for 
operating power transformers.. With 
these points as objectives, the follow- 
ing set was constructed. Its perform- 
ance has been so satisfactory that it 
is a valuable addition to any progres- 
sive station. 

The complete set is illustrated in 
figures 1 and 2. Low tension primary 
currents are used, thus simplifying in- 
sulation problems. 

The entire transmitter is mounted in 
an oak cabinet measuring 16%4 x 10x 
81% inches depth, and weighs twenty- 
six pounds complete. The well known 
buzzer type of primary excitation is 
used, employing the hook-up shown in 
figure 4 and is designed to operate on 
200, 300, 600, 1200 and 2400 meters 
wavelength. 


magnet, finally separating the con- 
tacts. At the instant of contact sep- 
aration, the field collapses and induces 
a potential in the same direction as 
the original current flow. At this in- 
stant the potential is very great and 
jumps the increasing gap, thus charg- 
ing and discharging the capacity 
through the primary inductance. This 
impulse in the primary induces oscil- 
lations in the secondary system. 

The primary pulsation is aperiodic, 
and for this reason need not have the 
exact oscillatory constant of the emit- 
ted wave—in fact, increased current 
is pronounced where there is slight 
dissonance. The character of the pri- 
mary impulse depends somewhat upon 
gap adjustment, and with a long 
“make” and quick “break” the wave 
is more uniformly established. 

The following instruments are in- 
cluded in the cabinet: A send-receive 
switch, buzzer exciter, power relay, 
condenser battery, primary induct- 
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the power mains, and are operated by 
a light telegraph key in series with 
the windings. A .05 mfd. condenser 
shunts the heavy contacts to prevent 
arcing. 

When on the receive position, a 
knife switch opens the power circuit. 

Four sections of the primary con- 
denser are used for the several wave 
lengths. Waxed paper* is used as 
separating sheets. A small case con- 
tains the condenser units shown in 
figure 2. 

Figure 2 shows the primary induct- 
ance mounted between rubber strips, 
and consists of six turns of cable tap- 
ped for correct values of inductance. 
Its relation to the secondary is vari- 
able; a knob driving a threaded rod 
adjusts the angular position. 

Two flat spirals of stagger wound 
inductances are employed in the sec- 
ondary system. Eleven radial rods 
are placed about the core, and throug 


* Mica would be better.— Ed. 
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them the windings are arranged as 
shown in figure 2, number 18 DC. wire 
being used for this purpose. This 
forms a very efficient arrangement. 
Taps are taken to the wave change 
switch of five points mounted between 
the coils and panel. The outermost 
ten turns of the second spiral are in- 
sulated from the inner turns by sev- 
eral turns of cotton braid wound be- 
tween the groups. Taps are taken 
from each of the ten turns, and are 
controlled by the variometer switch of 
figures 1 and 2. The variometer has 


show the different parts of the vi- 
brator. 

Two sets of parts shown in figure 
7 are required ; these carry the moving 
springs and contact shown in figure 6. 
Two sets of parts as shown in figure 8 
carry the stationary contact as shown 
in figure 5. These standards are cut 
from % x % inch brass bar. 

Where machine screws are to en- 
gage the stock, 8/32 threads are used. 
Round head machine screws pass 
through these smaller spacers, clamp- 
ing the moving springs to the stand- 















































Figure 4—Hookup of buzzer type of primary ex- 
citation 


a range of one hundred fifty meters in 
nine steps, providing ample correction 
for changes incidental'to different an- 
tennae. Secondary adjustment 
switches are mounted on the rear of 
the panel controls, being brought 
through as shown in figure 1 

Figure 2 shows the primary wave 
adjustment switch, altering both ca- 
pacity and inductance values for the 
several waves. A lead comes from the 
antenna and passes directly to a brass 
block carrying a double spring. The 
double spring makes contact with the 
variometer terminal stud when trans- 
mitting. An eccentric cam on the an- 
tenna switch operates a lever and arm, 
making contact with the double spring, 
lifts it away from the stud, and pro- 
vides a circuit to. the receiver when 
thrown to the receive position. Power 
is also off when the switch is in this 
position. 

Ordinarily a constructor chooses 
different arrangements than those set 
forth in descriptive articles ; therefore, 
only the more important details will 
be given here. 

Figures 1 and 3 shows the vibrator 
which is mounted on a Formica panel 
5%, x 45% x % inches having core 
aperture and screw holes drilled as 
shown in figure 13. Figures 7 to 13 











figure 6 


Figure 5, 6—Coil and vibrator 
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Figure 14—Graph showing action of coil 


ards shown in figures 5 and 6, 

Two 10/24 adjustment screws pass 
through the brass piece shown in 
figure 9, which is of %x% inch 
stock. These adjust the stationary 
contact as shown in figures 3 and 5. 

Phosphor bronze strips of 22 gauge 
are used for springs, and are cut to 
the dimensions given in figures 10, 11, 
12. The stationary contact is’ carried 
on the strip shown in figure 10, and 
the movable contact is carried on fig- 
ure 11. An iron armature is carried 
on the strip shown at figure 12, and 
acts upon the moving contact by a 
projecting stud shown in figure 6. 

The core is of soft iron wires three 
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inches long, and is bundled to.a dia- 
meter of one inch, Two pounds of 
number 18. double cotton wire is 
wound into a coil 25¢ inches long. Tie 
rods clamp the magnet coil between 
the panel and circular wooden disc and 
also provide leads to the vibrator 
parts. 

Hardened silver contacts 44 inch in 
diameter are used. Two radiators are 
carried upon the stock of each contact. 

Figures 1 and 3 show the assem- 
bled vibrator; the coil and disc ate 
shown in figure 2. 
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Figures show the various parts of the vibrator 
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Four sections of condeftger are- 


used: .1, .5, .O11, and .004 mfds each. 
Paper dielectric is used, each “sheet 
measures 4 by 5 inches. Papers are of 
good bond thoroughly impregnated 
by dipping into a hot mixture of 3 
parts paraffin, 2 parts beeswax, and 1 
part rosin. One hundred and eighty 
sheets were used, separating one hun- 
dred sheets of foil having effective 
area of 3% by 4% inches each. Each 
section is tapped, and the units are 
clamped in the wooden case provided 
with a hard rubber top. 

Low tension ignition cable is used 
for the primary inductance. The:sec- 
ondary system is wound in two flat 
spirals. A section of rolling-pin 234 
inches long and 2% inches in diameter 
is used for the core mounting. Eleven 
3/16 inch dowel pins are set radially 
into holes in the core. Two coils re- 
quire two radial group’. No. 18 
double cotton wire is wound through 
the pins, using the stagger system of 
winding. The coils are wound to a 
diameter of eight inches. The last 
ten turns of the second coil are in- 
sulated from the interior turns and 
tapped to the variometer switch—sev- 
eral turns of cotton twine being 
wound between the groups. 


As the constructor weuld design to. 
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suit his antenna and chosen wave- 
lengths, I have included an inductance 
curve for this type of coil. By using 
the constants of one’s antenna with 
the desired wave, the required in- 
ductance and turn required will be 
found. 

All indicating dials shown in fig- 
ures 1 and 3 are cut from % inch 
hard rubber battery jars. Scales with 
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numerals are instrument drawn and 
covered by celluloid sheets of the same 
dimensions as the rubber plate—read- 


ings showing through the openings as - 


illustrated. This forms a very attrac- 
tive and cheap way of using indicators. 

This transmitter draws 15 to 25 
watts on contact, responding evenly 
to transmissions at high rates of 
speed without fluctuation of tone or 
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signal strength. The pitch is about 
two hundred per sec. On an antenna 
having a natural period of 170 meters 
and a resistance of 33 ohms at 600 
meters, the current is 0.6 ampere. 
When employing a capacity and direc- 
tive loop, the current is 1.4 ampere 
with a resistance of 6 ohms. A 12 
volt storage battery is used as a source 
of power. 


Audion Circuits Galore 


THE average amateur is forced to 

pull his circuits and receiving ap- 
paratus apart every time it is desired 
to change circuits, as, for instance, 
from an ordinary detector circuit to 
that of an Armstrong regenerative cir- 
cuit. In doing this he generally loses 
much time and the connections which 
were of sufficient lengths to take care 
of one circuit will not fit for the next. 
This results in the waste of much cop- 
per wire for leads. Also, in time it will 
tell on the apparatus. 


By E. T. Jones 
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Figure 1—Original hookup 


figure 4. This is the Armstrong feed 
back circuit. Bringing the contact arm 
from No, 4 to No, 5 and permitting the 
other to remain on No. 1 gives the cir- 
cuit shown in figure 5. This is the De 
Forest ultra-audion circuit which cam 
be used to great advantage in the re- 
ception of long wave undamped waves. 

Next the usual oscillating “tickler” 
circuit is brought into play by placing 
one of the contact arms on point No, 2 
and the other on point No. 3. Take a 
glance at figure 6 and see for yourself. 
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figure 7 





Experimenters, who live up to their 
name, tire of one circuit and prefer 
another—variety is the spice of life. 
Those desiring to have a circuit com- 
prising numerous other circuits, need 
only follow the diagram given in figure 
1. The switch shown in this circuit 
of connections is not so easily con- 
structed and for that reason figure 2 
shows how two ordinary rotary 
switches can be employed to the same 
advantage. The two switch arms are 
connected to the secondary terminals 


Various circuits secured by manipulating figure 1 


of the receiver. The five contact points 
of each switch are made common in 
pairs. This, of course, permits the 
same adjustment as the switch shown 
in figure 1, but is more cumbersome 
and occupies considerable more panel 
space. 

By placing the switch arms on con- 
tacts No. 1 and No. 3 the circuit shown 
in figure 3 is obtained. This is an 
ordinary detector connection, Con- 
nections made with contact points No. 
1 and No. 4 give the circuit shown in 


If an over anxious experimenter hits 
a hard bulb which refuses to oscillate, 
place the switch arm contacts on points 
No. 2 and No. 4 and have a double feed 
back system, the oscillation “tickler” 
and Armstrong “feed back” circuits 
are then possible. See figure 7. 

This scheme should bring joy to the 
heart of any really enthusiastic “dab- 
bler” and, as stated in the beginning 
of this article, will economize time, 
give variety and save the apparatus. 
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Direct Coupled Radio Receiving Sets 


T is not generally known that direct 

coupled receiving sets possess so 
many good qualities that they are well 
worth the attention and consideration 
of amateurs. Their construction re- 
quires less material, and, therefore, 
less money. They are very sensitive 
and surprisingly selective when prop- 
erly handled, tuning being much more 
easily and quickly accomplished than 
when an inductive coupling is used, 
and when used with a Marconi V.T. 
and honey-comb coils you can have a 
receiving set in a minimum space at a 
minimum price that will give max- 
imum results. Because a single coil 
hook-up is more efficient than a 
coupled hook-up when used as a 
radiator, a telephone transmitter 
placed in the ground lead will enable 
one to radiophone two miles or more 
with but a single V.T. 

In a series of experiments carried 
out by Arden Hooks at his station, 
5BB, over twenty hook-ups were 
tried, every one of which was a direct 
connected circuit using only one coil, 
except when a second coil was em- 
ployed as a tickler. For the reader’s 
consideration the six best circuits are 
given here. 

No. 1 is an excellent oscillator, 
tuning being very sharp, but when re- 
ceiving spark signals regeneration is 
not so easily controlled as with some 
of the other circuits. No. 2 seems at 
times slightly more sensitive than No. 
1 but it is not so good an oscillator. 
No. 3 is a good oscillator and is sen- 
sitive, but requires more A and B bat- 
tery than either of the circuits No. 1 
and No. 2. No. 4 requires less A and 
B battery than the other circuits and 
is the best oscillator of all the cir- 
cuits tried. One prominent radio en- 
gineer states that with this circuit a 
single Marconi V.T. has brought in 
several trans-oceanic stations. Of all 
the circuits tried employing a capacity 
feedback No. 5 was far superior to the 
rest. Arc signals are strong and 
clear ; spark signals are strong but the 
circuit is better for the reception of 
undamped waves. 


By R. Newell Turner—5 BP 


Experiments with several circuits 
using a tickler coil were made. The 
majority of these circuits were good 
but just one is given, No. 6, which 
proved to be the best all-round hook- 
up that is possible with a direct coup- 
ling. 

This circuit was used extensively by 
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nected so that it can be placed in 
parallel with the inductance P if it 
should be desired to cover a greater 
range of wave length. The tuning, 
however, will be much broader than 
when it is left in series with the an- 
tenna circuit. This variable tuning 
condenser should have at least .001 
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Various hookups for directly coupled receiving sets. 


the Navy during the war and it is 
readily understood why when the cir- 
cuit is known to be very sensitive and 
selective; and an excellent oscillator 
with easy control of oscillations and 
regeneration without affecting the 
wave length in the antenna circuit. It 
is a circuit that can be adjusted in a 
minimum time to meet the most exact- 
ing requirements. With this Navy uni- 
control circuit practically all the U. S. 
coast stations have been copied at! 
Kountze, Texas, on 600 meters and 
several amateurs have been read from 
800 to 1,000 miles distant which is 
good work using only one Marconi 
Vv... 

The condenser T should be con- 


mfd. capacity and for very long wave 
lengths a greater capacity is desirable. 

The variable C bridging the phones 
and B battery should be .002 mfd. and 
more capacity is required at times, but 
0005 mfd. is entirely sufficient for 
the grid variable condenser. A 
variable condenser bridging the tickler 
coil was found to be an advantage 
when receiving arc signals, but it is 
best set at zero when damped waves 
are being received. 

I believe that the trend of the times 
will bring into more general use these 
uni-control receiving sets which in a 
large measure will eliminate complica- 
tions, 


A Negative Resistance for Atmospheric Reduction 


To apply the resistance compensator to the reduction 
of atmospheric disturbances the preferred arrangement is 
as shown in figure 9, wherein a resistance compensator 
containing several three-element tubes is arranged to pro- 
duce in the antenna a high negative resistance reaction. 
The first tube and its appurtenances are connected to 
the antenna by means of a condenser which is located at 
the base of the antenna and is shunted by a resistance 
which constitutes a leakage path for electrostatic charges 


(Continued from page 24) 


accumulating on the antenna. The particular advantage 
of this connection is that the condenser is shielded by 
the high resistance 17 and the inductance 16 from pulses 
of short duration which are unable to develop any appre- 
ciable reaction across the condenser and thereby excite 
the compensator. The second tube of the resistance com- 
pensator is connected to the antenna through the trans- 
former 16,'27, and a detecting device, 28, is inductively 
associated with the coil 27. 
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Further Data on Oil-Dielectric Condensers 


[N an article describing an oil- 
dielectric condenser for  trans- 
mitting which appeared in the May 
issué of THE WIRELESs AGE, several 
points have since been discovered 
which will improve the construction 
considerably. 

Due to electrostatic stress between 
adjacent plates, trouble was experi- 
enced with buckling of the plates after 
a period of use, and the use of No. 16 
or 18 gauge aluminum sheeting was 
found to be advisable. 

Also, for a medium low-toned 
rotary spark gap, the peak potentials 
developed by the average wireless 
transformer are greatly in excess of Figure 
the secondary voltage rating, as cal- 


By L. Bartholomew 





1—The oil-dielectric 


the writer 


built by 


culated by formula. Hence a greater 
spacing than 3/16” becomes necessary 
for high-powered transformers, and a 
5/16” spacing was tried with success 
on 20,000 volts. 

A photograph of the oil-condenser 
built by the writer according to these 
specifications accompanies this article. 
It will be noted that bakelite end 
plates are used, with .wooden jambs 
projecting to prevent the condenser 
slipping and touching the sides of the 
metal container. 

Two of these condensers are in 
service at station 6LC, and all 
troubles from breakdown have dis- 
appeared. 


A Substitute Circuit Diagram 


‘THE accompanying circuit diagram 

is to be substituted for figure 3 of 
the article entitled “A Laboratory 
Radiophone”, by Mr. Allen H. Wood, 
Jr., which appeared on page 27 in the 
September issue. Due to an omission 
the circuit, as it was previously pub- 
lished, would not be workable as the 
plate circuit of the modulator tube was 
short circuited. The diagram published 
herewith corrects the error. The audio 
frequency choke coil should be wound 
with 2,000 turns of No. 30 enameled 
wire and the microphone transformer 
primary is wound with 300 turns of 
No. 22; the secondary with 6,000 turns 
of No. 40. These details are necessary 
to secure practical operation of the 
radiophone. 


for CW ielegraphy 
0005 






































Circuit diagram used in the labcratory radiophone 


Second District Call Letters of Amateur Stations 


(Continued from September WirELEssS AGE) 


Letters. np Name and address. 


F. Mud oat 698 East 22d St., Brestigs, H. 
ark, 


1000 Rly ents mF 2d Ave., ‘Asbu 
e W. Heyer, 4 Fullerton’ Ave., 


Eugene 1 
3 3 Teyler, 23 Lowell d., Schenectad 


ontclair, 

ps ir Mio West 92d St., "New York ‘City, 
allett, 86 Prospect St., "Rutherford, 1 

Hannah, 70 Plymouth St. .» Montclair 


Nod. 


ny 


A ido, 584 East 26th St., New ok Cit wt}: 


E. Oliver, 140 West 26th St, Bayonne, N 


. Woodman, N. Y. University, New York City. 


7 Schussel, 702 Hudson St., Figbehee, 
i B. Jamison, ‘195 
Richard H. Van Camp, 713 Grove St.,” pest 
y Loos, 150 Franklin Pl., Flushing, N. 

seuere d Koch, r., 168 Wiltis Av Bey 


West Lawrence St., Albany. N.Y NJ 
easant, é 


€. 
B. Goldman, "330 East 80th St., New York City. 
op Hans, 1814 Grand yee bY New bf ity. 


Bm er, ‘13, East Fe ag New York gy 
Tenn e, 18 Reckless Pl., Red Ban 
p: ; 2 Rreee,. 1808 Grand Con course, New 
, 141 55th St., 





x.y. 


ye “ae 
ds og York City. 


Aa Re 2 
Agnoli, 16 Purvis St., Long. ayes City. 


15 Charles St., Roosevel t, 
17 Clifton Ave., Newark 
ce 172d 


Island. 
Sho sede Sen Nee Yak 


ad 


New York Lity. 


944 Washington chan 
y 1012 Sutter Ave, “Brooklyn 
& Carte 139t 


ed K. Keers, 224 81st St., Brooklyn. 
J Foust 5421 errows Ave., Brook 


New York City. 


N. J. 


Letters. 


St, and Amsterdam Ave., New York City. 


lyn, N. 
Sen c Grane, N. J. 


Name and address. 


F. Weinacht, 366 Amsterdam Ave., New York City. 
Walter J. Garvey, 162 East 184th St., New a's City. 
Wm. H. Anderson, 41 Palisade Ave., Garfield, N. J. _ 
R. N. Anderson, 353 Warburton Ave. Yonkers, . o 
é ‘. Ba Railroad Ave., Seyvite, N 

. Caggiano, 245 Pacific Brooklyn. 
We ter | os 7 hton, 135 Ward d Pi., South “Orange, N. J. 
he B69 Himrod St., Bah 
RE. ‘Gay, i Maple Court, Brooklyn. 
Cina, Spannaus, 25 Saratoga Ave. yon N. Y. 

A Koerner 203 East 104th St., New York C 

. G, Wester, Jr., 1075 Chancellor Ave., iites, N. J. 

ve Sievering,54 Nairn Pl., Newark, a 
Ae McKenna, 134 Shonnard Terrace, Yonkers, N. Y. 

Wm. Boettcher, 437 Irving Ave., Brookl aya. 

W. Wilson, 42 Hathaway Ave., Deal Beach , EM 
Ww. Stein, 48 West Van Vechten St., Albany, N N, Y. 
W. W. Allin, 37 North Spring St., Elizabeth, N, J. 
Myron R, MacLeod, 530 ifth” St., B rook 5 

D. C. Keefe, 660 East 23d St., Brooklyn, 


. Cadmus, 500 West 122d St., New vor City. 
2 . Miller, 124 Hillside Ave. Orange 
DeWitt L. Park ker, 178 ae St. Bein n. 
Wm. T. Hall, 267 Bog woo . 
G. P. Smith, 208 West 133d “a ew York Ci 
W. H. Oatman, 180 Broad St., Ridgewood 
Frank G Krebs, 16 Lincoln Ave., Arverne, fi Island. 
Robt. Blickenderfer, 1891 Daly Ave., New York City. 
Sauberman, 789 East 163d %Ge. " New York City. 
Robt. Hertzberg, 894 Union Ave., New York City. 
Fred’k A, Parsons, 754 Beck St., New York City. 
Clifford H. Brockway, 1019 East 179th St., New York City. 
Donald M. Plumb, 546 West 146th St., New York City. 
Jas. B. Murphy, 121 Colonie St., Albany, N. Y. 


it be De a 2 W, Ne ¥ ve., to York City. $00 H. F. Meyer, 87 Clifton Terrace, Weehawken, N. J. 


. R. Heydon, 403 Decatur St., Brooklyn, N. Y. 660 J. H. Woolley, 1743 Montgomery Ave., New York City. 
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Torpedo Controlled by Airplane 


"THOUSANDS of dollars have been 

spent by the Government in in- 
vestigation of various systems and 
methods of controlling torpedoes in 
such a way as to bring them in contact 
with the enemy craft whether anchored 
or under steam. One method pro- 
posed was to install a wireless re- 
ceiving apparatus on the torpedo and 
by manipulating the wireless trans- 
mitting apparatus aboard one of the 
battleships in a predetermined manner, 
the torpedo was to be guided safely to 
its mark. The disadvantage of this 
system is that it permits the enemy to 
control the torpedo after it has come 
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Figure 1—Circuit diagram of hookup on airplane 


near its goal. Certainly the radio ap- 
paratus at the ship controlling the tor- 
pedo loses control after it has passed 
half the distance between the vessel 


By Edward T. Jones 


and its target—the enemy’s vessel. It 
has been claimed, however, that this 
disadvantageous feature has been en- 
tirely eliminated, but no data is at 
hand. 

A method which seems ~. meet all 
requirements has: been .perfected by 
Earl C. Hanson. He-makes: use of a 
wireless receiving system ;installed on 
the torpedo, but  differing..from the 
usual system in that it works on the 
principle of audio frequencies. Radio 
waves do not interfere or actuate the 
apparatus employed at the receiving 
station aboard the torpedo, whether at 
a.distance or very close to the enemy’s 
vessel. This is a great improvement 
over systems previously tried. 

In this system the torpedo is fitted 
with an antenna at the end of which is 
fastened a balloon, kite, or ship,, 
which, maintains the antenna a con- 
siderable distance in the air, That 
portion of the antenna protruding out 
of the torpedo nearest the water line 
is heavily insulated, the remainder, 
beginning at some reasonable distance 
above the water line, can be made of 
bare copper wire. The airplane flies 
over the torpedo, the pilot making ob- 
servations from time to time of the 
missile’s progress, by watching the 
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TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly.. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest be apne established 46 years. 
All expenses low—can earn large part. Catalog 

. DODGE’S INSTITUTE, N St., Valparaiso, 
Indiana, 





Special Summer Sale of Ground wre No, 4 
Triple Braid Rubber Covered 8c Fay ote 
postage. $7.00 buys the 100 ft., wt. 17 fy 2 x 
100 Amp. 600 Volt Lightning Swit 
stock everything worth while in woe Digg seas 
you written us lately? RADIO 0 EQUIPMENT 
cO., 630 WASHINGTON . BOSTON, 11. 
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ch points and screws 25c dozen. piece 
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“WHAT YOU WANT TO SAY AND HOW TO 
SAY IT.” By W. J. Hernan, in French, 
Spanish, Italian and German, 
Russian (cloth bound), 50c. 


The best little books in the world for the 
traveler or student. They contain the phrases 
and sentences most used and give the phonetic 
spelling that enables you to get the correct pro- 
nunciation at the first try. Satisfaction or 
money refunded. WIRELESS PRESS, Inc., 326 
Broadway, New York City. 


25¢ each; 





HAVE YOU HEARD OF THE NEW “73” 


SINGLE BLADE ANTENNA SWITCH? 


See Radio 
men in the vicinity of Cleveland, Ohio are in- 
vited to visit our famous “STATIC ROOM” and 
use our radio set. Come up and meet the rest 
of the radio men. Send us your name for our 
mailing list and receive a copy of the “FIFTH 
CITY OSCILLATOR” a new local radio maga- 
ziine. RADIOLECTRIC SHOP, 919 Huron Rd., 
Cleveland, Ohio, 


our ad in this issue on page 42. 
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and 39; we offer the following: Ward's Pocket 
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price 4 
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orders to Dept. C, WIRELESS PRESS, Inc., 326 
Broadway, New York. 


searchlight at night or the balloon in 
the daytime. Whenever the pilot of 
the airplane desires to change the 
direction of the torpedo’s progress, he 
flies the airplane into the vicinity of 
the torpedo so that the trailing wire of 
the airplane is somewhere in the 
neighborhood of the torpedo’s an- 
tenna. If the two antennae are each 
several hundred feet long, it is not 
necessary that the airplane approach 
closer than several hundred feet. 

A description of the apparatus em- 
ployed aboard the airplane and the 
torpedo will be necessary to make it 
clear just how the torpedo is con- 
trolled. 
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Figure 2—Diagram of circuit used on board the 
torpedo 

















By referring to figure 1, it will be 
seen that the airplane is provided with 
a pair of audio frequency generators, 
the generator 1 generating a frequency 
twice that of generator 2. One of the 
brushes of each generator is connected 
to a common wire 4, which in turn is 
connected to the primary of a trans- 
former 6, this transformer having an 
iron core and a secondary, one ter- 
minal of which is grounded at 9, on 
the airplane frame and the other ter- 
minal 10, being connected to the trail- 
ing wire 11, which may be of consider- 
able length. The other brushes of the 
generators are connected to a switch 
by means of which either of the gen- 
erators can be cut into the circuit with 
the primary of the audio frequency 
transformer 6. 

The apparatus installed aboard the 
torpedo is shown in figure 2, an an- 
tenna suspended by the balloon in- 
sulated at its lower portion near the 
torpedo but well above the water line 
passing through the hull of the torpedo 
and is connected to the primary of the 
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audio frequency transformer 1. The 
other terminal of the primary is con- 
nected to the ground, that is, the hull 
of the torpedo which is in contact with 
the water providing a good ground. 
The secondary windings of this trans- 
former go to the vacuum tube ampli- 
fier bulb, where the currents impressed 
upon the antenna are increased suffi- 
ciently to actuate the mechanism steer- 
ing the vessel. The output side of the 
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amplifier circuit is brought to two vi- 
brating relays, the armatures of which 
are composed of tuned reeds and only 
respond to certain frequencies. It is 
plain, therefore, that the circuit which 
controls the rudder of the torpedo is 
only actuated by certain impulses or 
frequencies. When one of the gen- 
erators of, say high frequency, is cut 
in on the airplane, the right hand mag- 
net on the torpedo is actuated and 
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actuates the reed, which in turn con- 
trols the movement of the torpedo. 
However, if it is desired to have the 
craft go in a different direction, the 
lower frequency generator is cut into 
the circuit controlling the left hand 
magnet. 

This is indeed a very ingenious 
method of controlling torpedoes and 
will no doubt receive consideration 
from various interested angles. 


Some Pointers on Reconstruction 


G O back about four or five years 

if you would appreciate the im- 
provement in amateur apparatus. 
Most of the amateurs, especially of 
the limited pocket-book fraternity, to 
which I belonged, were then content 
to use the crystal detector. The 
vacuum tube, just coming out, meant a 
storage battery, which was of course 
out of the question. Flashlight bat- 
teries were another item of expense. 
The vacuum tube itself was expensive 
and very delicate, with a filament that 
burned only a short time. Consider- 
ing all things, galena or one of the 
other crystals suited our needs ex- 
actly. The old loose coupler, a 
variable condenser, which we showed 
with pride to everyone who visited our 
station, a pair of 2000-ohm phones, a 
detector and fixed condenser com- 
pleted the outfit. Surprising results 
were obtained with this outfit when 
connected to an antenna of moderate 
size. 

I repeatedly copied Key West, 
Florida (NAR), during the winter 
with an antenna only 40 feet high and 
60 feet long, the distance being around 
2,200 miles. Of course, this could only 
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be done when conditions were good. 
One who has been in the game any 
length of time cannot help but re- 
member with pleasure the old. days 
before the war, when, sitting in the 
small radio shack with two or three 
other fellows visiting you and the 
tobacco smoke thick enough to cut 
with a knife, the thrill of hearing 
some faint spark report: “S. S. —— 
San Francisco for Hong Kong, 1,900 
miles West of San Francisco at 8 
P. M., all well,” then old “KPA” 
(Seattle, Wash.) would come swing- 
ing in calling some Jap up in the 
Northern Passage. Then the famous 
old rotary at “KPH” would come 
pounding in like a ton of bricks, 
OK’ ing for the position message yor 
just copied. Just after we entered 
the war I liked to listen to this famous 
old rotary. It made one feel as though 
some friend was right near. All of 
the old timers missed that old rotary 
when the Navy took the station over 
and put in the quenched gap and at 
the same time quenched the amateur 
by the general order to dismantle. 
Now that things are reopened let 


us take a night off and visit some of 
the post-war stations. We find them 
probably located in the same shed or 
room, but different in many respects. 
The receiving apparatus is entirely 
different and the transmitting ap- 
paratus is much more compact and 
neater than before the war. The re- 
ceiving equipment will impress you 
by the absence of the old loose- 
coupler ; in its place is a modern panel 
receiver, with its neat appearing scales 
and knobs. Beside the receiver is an 
instrument unknown before the war, 
an amplifier. There seems to be no 
limit to what you can hear. 

Now for the pointers: The first 
thing we encounter is our antenna. 
How many antennae in use by ama- 
teurs are correctly put up and cor- 
rectly insulated for the electrical 
strains they are supposed to stand? 
The average amateur erects his masts 
and places his antenna in position in 
the quickest possible time, never stop- 
ping for a moment to think abovt in- 
sulation. The experimenter will 
spend a neat sum on transmitting and 
receiving equipment, then turn right 
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Indicating 
QUALITY 


The Corwin Indicating Dial, by its 
superior performance of accurate 
indication is recognized by radio 

men as a popular and needy 

It has 

been further improved and 


addition to any set. 


now comes in two sizes, 
three and three and 


seven-eighth inches 


in diaieter. 


This larger dial (3%”) 
fills the general de- 
mand for an indicator to 
fit the standard one-quarter 
inch shaft; quality and work- 
manship better than ever. 


3” dial only, 75c.; with knob, 
$1.30. 3%” dial only, $1.00; with 
knob, $1.70. Sent postpaid anywhere. 


We are distributors of the better class 
of radio apparatus and offer a superior 
service on products manufactured by A. 
R. Co. Acme, Radisco, Murdock, Radio 
Craft, Clapp-Eastham, Moorehead, etc. 


Ten cents brings our latest catalog to you, 
describing the above dial and ell standard 
radio apparatus. 


A. H. CORWIN & CO. 
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NEWARK, N. J. 
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around and promptly throw about 
half of the transmitted and received 
energy away, due to re-radiation and 
absorption by improperly insulated 
guy wires. Poor insulation of the 
antenna in general also contributes to 
the big total of radiation losses. 

Usually two poles are erected, with 
a small pulley at the top of each pole, 
a small hemp rope being used for the 
halyards. A few wires to hold up the 
poles complete the rigging. If the 
guy wires do happen to be insulated, 
the chances are that the insulators are 
placed as near the top of the pole as 
possible and another set as near the 
guy anchors as possible. The antenna 
probably consists of four wires spaced 
two feet apart with porcelain cleat in- 
sulators separating the wires from 
the spreaders. A piece of broom stick 
serves as a strain insulator. A great 
many antennae have no_ soldered 
joints, and if the joints are soldered 
the chances are they are not firmly 
soldered. 

The improvements in construction 
are as easy to do right as wrong. 

The first thing to consider is the loss 
in the guy wires due to the unbroken 
lengths of wire between the guy wire 
insulators which re-radiate and ab- 
sorb energy. These losses can be 
reduced to a minimum by correctly 
insulating the guy wires. Thé guy 
wires before the poles are erected 
Should be broken up into short lengths 
of not more than 15 feet by the in- 
sertion of insulators. For the average 
amateur station wooden insulators will 
serve the purpose and are strong 
enough for all ordinary purposes. 
Make these insulators not less than 
12 inches in length by 1%. inches 
square. Place the holes for fastening 
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the guy wires 144 or 1% inches from 
each end of the insulator. After plac- 
ing these insulators in the guy wires 
you will have no single length of wire 
of sufficient length to absorb any great 
amount of energy and re-radiation 
will stop. The pulley at the top of 
each mast should be of suffitient size 
to prevent any undue wear and tear 
on the halyard at that point. If at all 
possible, 1% inch flexible steel cable 
should be used for the halyard, but 
in lieu of it 1%4 inch hemp, well tarred 
will serve. Smaller sizes of rope can 
be used but are very unreliable and 
are not worth the trouble they will 
certainly cause sooner or later. To 
insulate the halyards from _ the 
spreaders the 18 inch Electrose strain 
insulators are ideal for this purpose. 
The individual antenna wires should 
be insulated from the spreader by the 
use of Electrose or bakelite insulators. 
As to. the size of wire to use in the 


‘antenna proper, it is largely a matter 


of-expense. If you can afford it, 7-18 
phoshor bronze antenna wire is the 
best. Smaller sizes of wire will do 
just as well, however. The antenna 
wires should not be placed closer than 
3 feet. For amateur work 6 or 8 
wires in the flat top and lead-in are 
to be preferred. At the far end of 
the antenna all wires should be care- 
fully soldered to a jumper, shorting” 
them. 

The lead-in wires should be soldered 
to the flat top wires so they will not 
work loose. A jumper should be 
soldered to each lead-in wire and in 
turn soldered to the flat top wire and 
curved so that a round corner is made 
between the lead-in wire and the flat 
top wire. This will cut down the high 
frequency resistance caused by the 
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square corner if this is not done. The 
lead-in should consist of the same 
number of wires as the flat top. 


Another point where energy is lost 
in the average amateur station is at 
the lead-in insulator. Some wonder- 
iul substitutes have been invented by 
various amateurs, but nothing can beat 
a good Electrose or porcelain lead-in 
insulator. The conductor going 
through the lead-in insulator should 
be large enough to equal the carrying 
capacity of the antenna lead-in. They 
are expensive but will well repay the 
investment. The first cost is the only 
cost. A good lead-in insulator adds 
a great deal to the appearance of the 
station. 

The average amateur antenna switch 
is well made and serves the purpose 
for which it is made. But let me cau- 
tion you to watch out where you 
place the high frequency leads, if you 
use the switch to transfer from trans- 
mitting to receiving. Keep the high 
frequency leads at least 6 inches from 
the top of the table and from the 
walls. Do not run the leads through 
porcelain tubes. If a support is 
necessary use a piece of bakelite or an 
Electrose supporting insulator. Cop- 
per tubing makes an ideal conductor 
for the high frequency leads within 
the station. The tubing will bend 
easily and will also stay in place after 
it is bent. When neatly bent and 
nicely polished the appearance of the 
operating room is increased a great 
deal. 

The receiving apparatus draws our 
attention next. There is little to say to 
the amateur who has one of the re- 
ceivers made by a reliable company— 
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but watch the leads when connecting 
up the apparatus. 

To those who are building, or 
thinking of building, their own set I 
might give a few pointers. If you are 
making one of the variometer type 
regenerative receivers for 200-meter 
work, you can make tuning a great 
deal easier and cut down the distor- 
tion effect of the hand when tuning by 
placing a copper plate on the rear side 
of the bakelite panel. It can be easily 
fastened to the panel. Care should 
be taken to see that no wires or other 
parts touch the copper plate as it is 
to be connected to the ground. If you 
want to go further, a thin copper case 
can be made to completely enclose the 
receiver. Connect this case to the 
ground. The effects of the body and 
hands are entirely eliminated by this 
method. 

In using amplifiers up to three steps, 
audio-frequency amplification is to be 
preferred. The steel core type audio- 
frequency amplifying transformers are 
the best for this purpose. Also, while 
not generally done, a great deal of im- 
provement in the working of the 
amplifier will result if a separate set 
of “B” batteries are used for the plate 
circuits of each bulb. One “A” bat- 
tery can, of course, be used for all 
the bulbs, providing it is of sufficient 
capacity. 

In connecting up receiving ap- 
paratus it is well not to use wire 
smaller than No. 14 stranded copper 
wire. For making the interior con- 
nections of receivers No. 14 solid bare 
copper wire with empire cloth tubing 
for insulation is preferred. 


Keep a careful check on your “B” 
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“C. W.” EQUIPMENT— 


Motor-Generator Set 


Direct coupled, 4 bearing —_ Drive motor of induction type,, 110 v, A. C. single 


C. Generator, 48 commutator tars. Output 500 v. 
175-200 watts, continuous. Set mounted on substantial oak base and furnished 
complete with field rheostat regulating output voltage. Delivery October Ist, 1920. 


D. C. Generator 


Output 500 v, 175-200 watts, delivery Oct. Ist, 1920. 


Special S. P. A. C. Motor 


Operates on 110 volts A.C. 60 cycle. Rated at % H.P.. Guaranteed to develop 14 
H.P. continuously. Draws 4.5 amperes, 1750 R.P.M. 


“Bulletin 14”—108 pages—over 100 illustrations—sent upon receipt of ten cents. 
A Rebate Certificate good for 10 cents on first dollar order is inclosed. 


ATLANTIC RADIO CO. 


INCORPORATED 


Price, F.O.B. Boston $130.00 


Price $70.00 


Price $27. 50 


PORTLAND BRANCH: 
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Head Sets 


Strong, Durable 
Construction, Yet 
Extremely Sensitive 


This Stromberg-Carlson Radio 
Head Set is very simple and effi- 
cient. All operating parts are 
housed in dust-proof, moisture- 
proof aluminum case. The dia- 
phragm is mounted metal-to-metal 
in a way that the variation in tem- 
peratures cannot disturb the air- 
gap adjustments. Non-conducting 
spool heads and sletted pole tips 
decrease the eddy current losses 
and make the set more efficient. 


Each set wound to a resistance 
of 2,000 ohms with pure copper 
wire, furnished complete with a 6- 
foot moisture-proof cord attached. 


All sets thoroughly tested in ac- 
tual service before shipment. For 
$12.00 we will ship sample set for 
trial in your own station. If not 
satisfied, return equipment and 
money will be refunded. 


7 Bulletin 1206 W—vwill give full particulars. 
Write today. 


Stromberg-Carlson 


Telephone Mig. Co. 
Rochester, N. Y. 
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To secure satisfactory results in radio communication, 
absolute perfection in material and workmanship, both 
electrically and mechanically is essential. These condi- 
tions obtain in all the material we offer for sale. We have 
on the press a manual and catalog covering practically the 
entire field. It will be ready for distribution within the 
next few weeks. We make a charge of 25 cents for it, 
give a coupon receipt, which coupon receipt is good for 
25 cents on a future order. 
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batteries. If flashlight batteries are 
used, test them often so that any 
defective battery may be removed. If 
defective batteries are allowed to re- 
main in the circuit the effective voltage 
will be reduced. Noises in the re- 
ceivers, too, will be caused by the de- 
fective cell, or group of cells. The 
flashlight batteries should be soldered 
together so that no loose connections 
will cause unnecessary noises in the 
receivers. 

The “A” battery rheostats should be 
kept clean and the contact with the 
resistance wire should be firm but not 
tight enough to wear the wire. Dirty 
resistance wire on rheostats where the 
contact is made will cause noises in 
the receivers. 

Loose and dirty contacts on the in- 
ductance switches will affect the tun- 
ing and strength of signals. Special 
care should be taken to keep the dead 
end switches working properly and to 
keep the contacts clean and tight. 

If mica condensers are used in the 
plate and grid circuits of the receiver 
it will pay you to buy the best con- 
densers obtainable; cheap ones will 
break down and cause no end of 
trouble which will be hard to find and 
remedy. 

A careful inspection of all. switches 
and connections should be frequently 
made to insure the maximum oper- 
ating efficiency of the receiver. The 
telephone receivers recommended by 
most amateurs are the mica dia- 
phragm type. _ 

The transmitter next claims our at- 
tention. There are so many amateurs 
who own and operate transmitters that 
are very successful that perhaps my 
suggestions will appeal to only a few. 
The transformer is the first instru- 
ment of the transmitter to consider. 
It may be made at home if desired. 
With reasonable care used in its con- 
struction it will do good work. The 
mica. condenser is best, the only 
objection to this type of condenser is 
the excessive first cost. .A substitute 
is an oil immersed glass plate -con- 
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YOU Can BUILD This PHONOGRAPH Easily! 


TREMENDOUS SAVING IN COST 

You.don’t need to be a cabinet maker. We have made it an easy and pleasant job with 
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. . Your machine will play all records, will have a wonderful tonal 
Keep the Savings in Your Pocket quality, excelled by none. No need now for any family to be 
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machines. Free records with each outfit. Send Today for Free Catalog ' 
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denser, in which a good grade of oil 
must be used. 

The spark gap is one of the most 
talked of parts of a transmitter. It 
is also one of the most important. I 
prefer the low-toned spark that is 
produced by a rotary of 16 points on a 
10 inch bakelite disc enclosed in a 
perfectly air tight chamber. To obtain 
the best tone that can be obtained from 
a low frequency source of power this 
gap is run by an induction motor of 
sufficient power to turn the disc easily. 
So in getting a motor for your rotary 
it will pay you to obtain one that will 
float on the line even with the load of 
the rotary wheel. If the points on 
the rotary wheel are exactly spaced 
and the motor floats on the line, a tone 
as near synchronous as it is possible 
to obtain without a synchronous motor 
or a rotary attached to the shaft of a 
motor generator will be the result. 
The quenched gap is coming into favor 
for use on low frequency supply 
sources for amateur transmitters and 
will run the rotary a close race. 

The oscillation transformer should 
be well made and amply insulated, 
The hinged pancake type seems to 
have the preference over other types. 
This type permits careful tuning to be 
done and is easily placed to the best 
advantage. 

A good ground system means real 
work.: Anyone planning to install a 
real ground should figure on this part 
of the job. In my estimation the best 
ground is the buried counterpoise 
type. In addition, connections are 
made to all water pipes. A good many 
trenches about 12 or 14 inches deep 
are dug radiating in all directions 
under the antenna. No. 12 bare cop- 
per wire is buried in these trenches. 
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The wires are bunched together at 
one point and lead into the operating 
room. About twice as much wire is 
buried as there is in the antenna 
proper. Copper and zinc plates buried 
several feet under ground also make 
good grounds providing they are large 
enough. 

The addition of a wavemeter to the 
station equipment will enable the 
operator to keep his transmitter care- 
fully tuned and working to the best 
advantage. 

One more suggestion. It is my 
last. Let us keep amateur radio on 
the same basis tomorrow as it-is today. 
Let us keep in the public eye enough 
to have the public realize that we are 
not a bunch of kids playing with some 
toy. Make them realize that our 
hobby is just as dear to us as a base- 
ball game or a golf match is to the 
busy business men—for the fact is that 
many business men find their recrea- 
tion as amateur radio enthusiasts. 





This Month’s Prize 


The attention of readers is called to 
the fact that only one prize is awarded 
for this month’s contest. That is be- 
cause only one manuscript was received. 
It is the first time this has happened, and 
it seems without apparent reason, for 
surely thousands of our readers have 
good ideas on the popular subjects we 
select each month. Come to life. We 
are distributing very handy sums of 
money each month—regular space rates 
for the winning articles, and prize money 
in addition! Those stifling hot dog-days 
are gone, but the opportunity for earn- 
ing. the price of that greatly desired piece 
of equipment still remains. Get in on 
these contests. THe Eprror. 
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It’s Different! 
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NEW RADIO BOOKS 


Here are the newest books out on the sub- 
ect that interests you mos 

hey will beige J you knowledge of the sub- 
jects covered right up to the minute, Every 
book by an expert. 


THE THERMIONIC VALVE AND ITS DE- 


VELOPMENTS IN RADIO TELE- 
, GRAPHY AND TELEPHONY 




















By J. A. Fleming, M.A., D.Sc. 

279 pages. Price 
144 diagrams and illustrations........ $5.00 
WIRELESS i 5 a AND 
TELEPHONY 






First Seunaigien Present Practice 
and_ Testing. 
By H, M. Dowsett, M.I.E.E. 
331 soa. Price 
305 diagrams and illustrations ........ $3.00 
SELECTED STUDIES IN ELEMENTARY 
PHYSICS 


A Hand _ for the wireless student 
nd Amateur. 
By E Blake, A.M.I.E.E. 

76 pages. Price 
3 diagrams and illustrations .......... $2.00 
WIRELESS TRANSMISSION OF 
PHOTOGRAPHS 
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By M. J. Martin 
Revised and Enlarged Edition, 
143 pages 
is sk), SSS $2.00 


TELEPHONY WITHOUT WIRES 
By Philip R. Coursey, D.Sc., A.M.LE.E. 
414 pages. Price 
250 diagrams and illustrations ........ $5. 


RADIO ENGINEERING PRINCIPLES 
By Lauer and Brown. 
Endorsed by Major General George O. oper. 
304 pages. rice 
250 illustrations .........++--+ssssesees 35.50 
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215 pages. By R. Price 
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New 1920 Red Head Phones 


We announce the new model of the 
famous Red Head Radio Receivers. 
greatly improved, 3,200 ohms, $12.50 
the pair. rite for Bulletin F6. 

The Newman-Stern Co., Distributors for 
DeForest, Murdock, Signal, Bunnell 
and other famous lines. 

he Newman-tern Co. 
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Doings of the Clubs 


TRE Springfield (Mass.) Radio 
Association has completed the in- 
stallation of a receiving set, and has 
adopted two definite aims: first, to 
raise enough money by October first 
to install a complete % kilowatt 
transmitting station; and, secondly, to 
have every member a Government 
licensed operator by December first. 
To secure the latter aim, code instruc- 
tion classes have been organized which 
will meet on Wednesday and Friday 
nights besides the regular meeting 
night on Tuesday. The classes will 
meet in the club rooms at 19 Orleans 
Street, Springfield, Mass., and any 
amateur who wishes to join should 
do so at once. 

A new club ha’s just been launched 
in New York City in the lower east 
side district. The organization meet- 
ing was held on September 12th, at 
the home of Abraham Zeitchick, who 
invites all nearby amateurs to com- 
municate with him at 340 East 8th 
Street, New York City. 





The Bedford Radio Club, of Brook- 
lyn, would like to get in touch with 
amateurs to devise ways and means 
of getting the most out of wireless 
work in way of working together and 
arranging sociable times and visits and 
outings to places of common interest. 

The Bedford Radio Club is plan- 
ning a 3-months’ course in wireless in- 
struction for beginners. 

All who are interested can apply to 
the club’s secretary, James Corcoran, 
420 Gates Avenue, Brooklyn, N. Y. 

The Essex County Radio Associa- 
tion, of Salem, Mass., certainly has 
been active during the past two 
months. 

.A radio telephone exhibition for 
Fraternity Lodge I. O. O. F. of Salem 
was given on July 4th and the associa- 
tion held a dance by radio telephone 

1 July 5th using two complete con- 
tinuous wave sets. 

A demonstration for the Lynn 
Chamber of Commerce was arranged 
for their annual outing at Idlewood 
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NOW WITH 
Independent Wireless Telegraph Co. 
Ship Owners Radio Service 

. Radio Corporation of America 

International Radio Telegraph Co. 

U. S. Army Transport Service 

American Hawaiian Line Y 
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Panama R. R. S. S. Co. 

Cutting & Washington (Mfg. Co.) 

b U. S. Shipping Board 

b AND NUMEROUS OTHERS 








The Radio Operator aboard American vessels 
is paid One Hundred and Twenty-five Dollars 
($125.00) per month. Aside from this, he is 
also furnished food and quarters. He is an 
officer of the ship and consequently enjoys the 
privileges that go with such a position. 
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149 East 86th Street, New York City 


M. C. A. 
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There Were 


One meant that you were due for a jolt. 


THE WIRELESS AGE 


Two Answers to this Question 


The 


other meant that you would have no regrets. 


OR more than a year—the Publishing 
F Board of the Wireless Press has been 
fighting to keep up the quality of The 
Wireless Age and to hold the price at the 
it has been some 


old level. Believe 


battle. 


me, 


Along with all other publishers, we have 
seen our bills busting the altitude record 
We have been hopeful 
each time that they would start a tail-spin 
but nothing doing. Costs 


month after month. 


toward normal, 


have just kept on climbing. 


The other day we reached the point where 
something had to be done. 
sider that you want the same “high test” 
matter in The Wireless Age that you have 
always enjoyed. So we couldn’t save in 


to enter or renew their subscriptions at the 
I felt that you were entitled to 


old rate. 


BOOK LIST 


Practical Wireless Telegraphy—Bucher... 


Vacuum Tubes in Wireless Comm.—Bucher . 


How to Pass U. 8. Govt. Wireless 
License Examinations—Bucher 


How to Conduct a Radio Club—Bucher 
Radio Teleph Gold 

Radio Instruments and Measurements 
Practical Amateur Wireless St 





ations 
(Compiled by Editor of Wireless Age). . 


Practical Aviation—Maj. J. A. White 
Signal Corps Manual—Maj. J. A. White 
1920 Year Book of Wireless Tel. & Tel 


Manual of Radio Tel. & Tel.—Robison...... 


Elementary Principles of Wireless 
Telegraphy—R. D. Bangay. Part 1 


The Thermionic Valve and its Development 
in Radio Tel. & Tel.—Fleming 


The Oscillation Valve—Bangay 
Telephony Without Wires—Coursey........ 
Principles of Radio Eaginetie— 


Experimental Wireless ES 004 s 


Consolidated Radio Call Book 


Telegraphists Pocketbook of Notes, 
bat, ulations—Fleming ... . 


Formulae and Cale 
Caleyiadion and Measurement of Inductance 
and Capacity—Nottage 


Tealanh 


Wireless Teleg. & T 





- $2.25 
- $2.25 
Wireless Experimenters’ Manual—Bucher.. 


. 5.00 


uer & Brown 3,50 


3.25 


Here’s the Story— 


os 


We had to con- 


that direction. We couldn’t buy paper or 
illustration or printing any cheaper and give 
you what you want. 

There was only one thing to do. To ask 
you to help—help by paying a few more 
cents a copy for The Wireless Age. We 
know you will be willing to do it to keen 
the magazine at the top of the ladder of 
quality, where it has perched so long. 

The Board asked me to break the news. 
I said “O. K.,” with reservations: PRO- 
VIDED I could call your attention to the 
fact that while the price is to be raised from 
$2.00 to $2.50 a year (only 25 per cent.) our 
increases in expense run from 70 per cent. 
for printing to 200 per cent. and more for 
paper, and PROVIDED that our readers 
have 


One Last Chance 


H. 


for which enter 


this in return for your loyal support in the 
past. 


Last Chance Offer 


Effective October 5, 1920, the price of The ase AGE will be in- 
creased to 82. 50 per year (postage outside U. 8. 50c, extra.) 
Single copy ag 25ec. 


If your order is postmarked on or befor: 
new or ge — tion for one 
with cubeorls 

as eure Sous order is m 


hat date we will accept pose 
ro at 7 00 (50c. extra outside U. 8.) 
tions will be sent postpaid. 
led before October ws 1920. 


St kM efo Sales Manager 


WIRELESS PRESS, Inc. 
326-328 Broadway, New York 


LAST CHANCE COUPON 
L. WELKER, 
Wireless Press, 
326-28 Broadway, 
New York, 


I'm with you in keeping up quality. 
my order as below, 


new 
The WIRELESS AGE, 1 year, renewal................ $2.00 


Outside U. 8 


MM 


When writing to advertisers please mention THE WIRELESS AGE 


Enclosed you will find $..... , 
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DUCK’S 


No. 14 Big 200 Page 
i Wireless and 100 
é Page Electrical 


| CATALOG 
JUST OFF THE PRESS 


Any radio amateur will tell you there is no 

catalog to take the place of Duck’s, and that 

it is a Beacon Light to guide you in the 
selection of your apparatus. 











Stnd 12c for the Wireless Catalog and 6c 


for the Electrical Catal: This t 
may be deducted on first dollar purchase. 










Great cost of catalogs and low 
prices prohibit distribution otherwise 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 
















TELEGRAPHY 


(Both Morse and Wireless and RAILWAY ACCOUNTING 
taught thoroughly and quai. Big salaries now paid. 
Great opportunities for advancement. Oldest and largest 
school; established 46 vears. Endorsed by Telegraph, Rail- 
way, Radio, and Government officials. -Expenses low — 
opportunities to earn large portion. Catalog free. 


DODGE'S INSTITUTE E Street, Valparaiso, ind. 



















Lake on August 4th with receiving 
set and loud speakers on the side of 
the lake with the audience and the 
transmitting set on the opposite side 
of the lake. 

Another radio dance is being 
planned for October when Governor 








Coolidge, Republican nominee for 
Vice-President, will address the audi- 
ence by wireless telephone. 

The association has three live sec- 
tions now and are forming two more 
which will finish the organizing in 
Essex County. 





date. 


means of overcoming the situation. 
ee > S +97 
Remote Control of Transmitters. 


control antennae switch. 


Prize Contest Announcement 
The subject for the new prize contest of our year-round series is: 
“REMOTE CONTROL TRANSMITTERS FOR 
AMATEUR USE.” 
Closing date, November 1, 1920. 


Contestants are requested to submit articles at the earliest practicable 


Prize Winning Articles Will Appear in the January Issue. 


Many amateur operators, seriously handicapped by the great volume 
of sound produced bythe non-synchronous rotary gap, have devised several 


are placed in the house in a comfortable location while the transmitter 
proper is often located in the attic, cellar, or in Some cases entirely out- 
side the house in a small shed built to protect it and operated by a remote 
We are particularly interested in this remote 
control switch and the method of imstalling such a transmitting station. 


Best among them seems to be the 
The receiving apparatus and key 





by the Editors of THe Wrretess AcE 








Recognized as the largest and best. 















UN, 
Send ten cents for 
descriptive catalogue to Dept. D 
900-902 Penna. Ave., N. W. Washington, D.C. 















prizes: 
space rates paid for technical articles. 





PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
from the viewpoint o 
presenter its practicability and general utility, i 
iterary ability is not needed, but neatness in manuscript and drawing is taken into account. 
Finished drawings are not required, sketches will do. i 
losing date is given in the above announcement. 
First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 


All manuscripts should be addressed to the Contest Editor of THe Wiretess AGE 


) the ingeniousness of the idea 
originality, and clearness in the description. 


The contest is open to everybody. The 
THE Wirevess Ace will award the following 








THE radio amateur is now standing 

on precarious ground. His first 
care should therefore be to ,keep 
strictly within the limits prescribed by 
the authorities, for if he does not, 
more severe restrictions or even actual 
suppression may be his portion. Every 


Some Essentials of Radio Operating 
By S. F. McCartney 





little while there is an intimation that 
the amateur is now on trial. We must 


so conduct ourselves that the verdict 
shall not be “guilty.” To this end con- 








struct your plant so that it will be 
nearly a physical impossibility to emit 
a wave of over 200 meters. 


Do not 
























THEORY AND OPERATION 
O 


F 


VACUUM TUBES 


in Radio Science and Engineering, arranged in a complete and comprehensive course of instruction. 
Every amateur operator, commercial operator, engineer or manufacturer should study this course. 


Instruction—Lectures—Laboratory Work 


Under the personal supervision of an expert who has made a special study for years of the vacuum tube. 


Write for Booklet 


Y. M. C. A. RADIO SCHOOL 
149 East 86th Street, New York, N. Y. 
** The Best Radio School in the East’’ 

















If desired, arrangements can be made for students to enjoy the privileges of our 
GYMNASIUM—SWIMMING POOL—DORMITORY—EMPLOYMENT BUREAU 
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put up an aerial that is too long and 
then resort to the “condenser in 
series” dodge. The inspector would 
hardly be satisfied. He would fear 
that it might get out of series when he 
had left! It is rather remarkable that 
the authorities do not prescribe the 
maximum dimensions of the aerial 
and all other transmitting equipment. 

Radio is an art that exhibits many 
vagaries; local conditions seem to 
have great influence. A practice that 
is effective in one locality may be dis- 
appointing in another. This being the 
case, it seems inexpedient to give ad- 
vice as to what particular form of in- 
strument to buy or what refinement of 
circuit to use. Informative matter in 
books and magazines is so plentiful 
and so widely circulated that it is not 
necessary to give many instructions as 
to details unless one has a new and 
vital discovery td announce, and it is 
feared that none of us have. Get the 
best that your reading and observa- 
tion recommend to you. Get just what 
you need and no more. Do not make 


your operating table a wilderness of ° 


wires. Let the leads be short and well 
separated. Then when you have good 
equipment use it intelligently. Study 
good text books and know the funda- 
mentals of the art you are practicing. 
Be satisfied with nothing but the best 
that is in your set. I recall in parti- 
cular two stations that I have seen. 
One almost made the beholder suspect 
that the owner was starting a muse- 
um, and yet that inferior-looking set 
was heard many hundreds of miles 
away. What was the secret of this 
success? Simply this, I think, that 
the operator did the very best with 
what he had. Then the set was in the 
basement within three feet of the 
ground. This latter fact should be 


Wires were running 


EXPERIMENTERS’ WORLD . 
well noted. The other outfit that I 
have in mind promised great ranges 
at first sight ; everything was new and 
bright. The station was located on the 
second floor. This situation, of course, 
was not so unfavorable, but alas! 
wildly about 
everywhere except on the floor. One 
naturally fell to wondering where they 
went and whether they ever got back. 
This amateur was never charged with 
interference by stations very far 
away. 

Perhaps the most neglected part of 
the amateur wireless station is the 
ground connection — in fact, a first 
class ground is expensive and some- 
what difficult to install. As is well 
known, the ground system and conse- 
quently the station itself should be sit- 
uated directly under the aerial, and 
the set as near the ground as it can be 
got. There is no such thing as getting 
too much ground connection. Dig and 
dig and dig. Bury all metal plates you 
can, copper if possible. Do not merely 
connect them in series, but run insu- 
lated leads from a central point to each 
plate. Here and there we find an ex- 
ceptionally efficient transmitting sta- 
tion. The reason is sometimes obscure. 
It may lie in favorable location, but is 
more likely to be found in the perfect 
ground system. 

What a multitude of radio sins is 
covered by the vacuum valve detector ! 
We can use inferior aerials, transmit- 
ters and receiving timers, and defect- 
ive grounds, and still, in spite of freak 
equipment, we can receive fairly well. 
The popular attitude seems to be: “Let 
the valve do .it” It is so much easier 
to buy a few valves than to attend to 
the dull, prosaic details of radio. 

Speaking of the receiving side: Is 


the most sensitive receiver always the --. 





For Easier 
and Better Tuning 


A set of General Radio 4 Step 
Inductors made to cover all wave- 
lengths between 140 and 22,000 
meters with a .001 M. F. variable 
condenser will-add to the usefulness 
and appearance of your set. 

Each coil is mounted in a polished 
oak box with engraved bakelite 
panel, switch and -nickel plated 
binding posts. 

The tapped-coil completely mounted 
means that you buy fewer coils, 
need no auxiliary mounting and are 
not inconvenienced by connections 
pulling out or breaking off. 


Price $6.00 each 
Full data in Bulletin 302. 
GENERAL RADIO CO., 


General Radio Building 
Cambridge 39 Massachusetts 








“JUPITER” ackiac wire 


1%c. PER FT.-- $12.00 PER M. 
7 strands No. 22 solid copper. The ideal 
radiator. Strong. Low resistance. Ship- 
ping wt. 16 lbs. per 1,000 ft. Send postage. 


Lee A. Bates Ee 8 Moen St. 


Worcester, Mass. 














EFFICIENT 


TO 


% KVA TYPE RK 
PRICE, $17.00 


501 S. JEFFERSON ST. 





USE 


THORDARSON 


WIRELESS 


TRANSFORMERS 


ESTABLISH THOSE 
TRANSMITTING 


RECORDS 


MADE RIGHT 
LOOK RIGHT 
WORK RIGHT 


WRITE FOR INFORMATION 


THORDARSON ELECT. MFG. CO. 


AIR COOLED 


EVA TYPE RK 
CE, $27.00 


CHICAGO, ILL. 


\ 





Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name. 


Address 
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That Radio Instrument 


When you are looking for some distinct part of a radio station and you have been unable to 
locate it elsewhere, come to us and you will find it here. Anything in radio that is a 
necessity, we have it. 


Apparatus of all responsible manufacturers, whose quality and service have been proven. 
Here are some of the instruments kept in stock: 
Filament Ammeters for ns Work, made by Lee on. 0-1, 0-2 Amperes. 
List Price $8. 20. Special $6. 
Loose Couplers $5.00, $10.00, $15.00, $19.00 White Bn ah 3”, 50c. 
Tuning ry 4,000 Meters $4.75; 1,250 Me- Binding Posts, 9c. 10c. 12c. and 20c. 


ters, $3.5 * 
Murdock Variable Condensers, .001 Mfd Paragon Rheostats, $1.75 
DeForest Rheostats, $1.00. 


$4.75; .0005, $3.75. 
All the Wireless Press Books 


DeForest Variable Condensers always on 
Fixed Condensers, .002 Mfd. 70c.; .003, 90c. buinicorepatinalecnireeende ee 


Lightning Switch, 600 V-100 amp., $3.94. 
= Transformer (Murdock Type) 
0 


Switch Points 3/16”%x3/16” Threaded 
Shank with Nut 30c Ea. 


a VT Socket, $1.00; DeForest Type 
$1. 


Western Electric Phones $12.00 
- Complete Stock of DeForest, Murdock and 
Switch Points, 3/16" x 3/16” with Machine Grebe Manufacture 
Screw, 20c. Per Doz. Loads of other Apparatus on Hand. 
The above list does not do justice to our complete stock and it cannot 
be appreciated unless you send for our catalog, which will be sent to 
all who wish it upon receipt of 10c. 


AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY 
Dept. A 235 Fulton Street, — New York City 

















NEW MOTORS =. 


D.C. bar A. Beters 
phase, x 10 volts, C., shunt wound, nat tx, 60 cycle, 
tool eA Won. P.M. "With base pulley and woo R. J. M. .M. sith paley 


with base and pulley. t YS Hf Wang 50 1/4 Son WosingMechoe Seter $28.50 
* $46.50 A a? np ps. po 1/4 Masini“ = $28.50 
$66-50 /4 ng Rintios tvs $2S 1 /» HP. intention, tut 
Vaur.. . $5850 den ng 
tur... $99.50 2% . 


1 Sure. $74.50 
P. 
40v,6amp.-- $31.50 Sap. $116.50 28 i - $124.50 2 SP cette btete * $126.50 
110+, 2% mm $31.50 os einem Sur - - $142.50 2mm $146.50 
110», 5amp.-- $52.50 SIM $196.50 Sur. - $218.50 >= 
to, 12amp.-- $52.50 werrt von exTa.ce. nanauns m tovees ano eenenaroes ©." de tn 188-50 
110 v, 9% amp. $67.50 
40 v, 25 amp. -- $67.50 
110v,18amp. $116.50 
40v.,50amp. $116.50 
110v,26amp. $156.50 
110v,S0amp. $238.50 MANUFACTURERS’ DISTRIBUTER 


Sonwerwe 2116.50  GuAS. H. JONNSTON, Box & , West End, Pittsburgh, Pa: 


%OP. 


Nenitahte for all lighting. Hattory PUP. - 
Charging and seed 


8 v. 10 amp. "$19.50 2uP - $86-50 


1Sv.,10amp $26.50 38° - $98.50 
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best? The commercial companies do 
not think so. If the amateur can hear 
another amateur 1000 miles away, he 
presumably can hear the hundreds that 
are located between, as the wave length 
and power of the intermediate stations 
cannot vary much. 


But let us assume that the amateur 
has a well equipped station and is 
ready to transmit. A certain young 
man had a fairly efficient radio set, 
but he realized that he was not accom- 
plishing much, so, having instruments 
in mind, he asked, ‘““What more do I 
need?” The answer he got was, “The 
code!’” A good many operators need 
the code, and they are not all amateurs 
either. First class senders are scarce. 
Not everyone can be a good fast 
sender, but everyone can be a good 
slow one if a determined effort is made 
in the beginning. Make the dash so 
pronounced that no one could mistake 
your a for ani. This is especially ne- 
cessary when combatting static and 
other interference. Make each letter 
clear and distinct and do not ignore 
spacing. Do not splutter and “fall 
down.” Know just what you are 
going to say before you begin a sen- 
tence. This can be accomplished only 
by clear, definite thinking. How often 
we hear operators repeat some punc- 
tuation mark over and over again 
while they are thinking what to say 
next. One should never forget that 
in radio there is but one public high- 
way. 

Things greatly needed in radio 
transmission are consideration for 
others and good judgment. In every 
station should be placed, printed in 
large letters, the expressive slang say- 
ing: “There are others.” The great 
war seems to have done much to ex- 
terminate the “air hog,” but the species 
is not yet entirely extinct. We all 
know the enthusiast who appears to 
sleep with his hand on the key, and we 








A Combination that Can’t be Beaten 


For Results,—real long-distance signals on short wavelengths you can’t beat the 


This is the Outfit which made a reputation for itself in the recent QSS tests. 


Klaus Radio Company, Eureka, Iil. 


( 


Relay Receiver (Type CR-3) 
and Detector and 2-Stage 
Amplifier (Type RORD) 
You can get into the Big Relay 


Came and become one of the depend- 
ote , ame distance men with this 





Continental Radio and Electric Corp., New 
York 


Central Radio Institute, Independence, Mo. 
Doubleday-Hill Electric Co., Pittsburgh, Pa. 
Holt Electric Utilities Co., Jacksonville, Fla. 
Hurlburt-Still Electrical Co., Houston, Texas 
Kelly and Phillips, Brooklyn, N. Y. 


A. H. GREBE & CO., Inc. 


—— mictieal_ Spevly Co., New York, 
go, it. 

Leo. - Meyberg Co., San Francisco, Cal. 

Pacent Electric Co., Inc., New York City 

ae School of Wireless Telegraphy, Phila,, 


Western Radio Electric Co., Los Angeles, Cal, 


» 78 Van Wyck Bivd., 


OGREBE RADIO apparatus is li- 
censed under the original Armstrong 
and Marconi patents, 

Inspect this Outfit at your Dealer’s, 
If he doesn’t carry our line as yet, 
drop us a postal for catalogue, men- 
tioning his name. 


Richmond Hill, N. » 
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have reason to regret that he awakes 
so often. Then there are those indus- 
trious young men who send their prac- 
tice signals out into the ether. The 
grand jury should sit on those budding 
operators. Of course as long as there 
are thousands of stations using nearly 
the same wave length and power there 
will be much interference, no matter 
how good the judgment the operators 
exercise. Perhaps in time some genius 
will bring forth a far-reaching and re- 
volutionary discovery that will change 
all this, but at present we soon reach 
the limits of tuning. If your set is ad- 
justable enough, why not cut the wave 
length down below 200 meter some- 
times? Of course, power should al- 
ways be cut down to the lowest quan- 
tity that will cover the distance it is 
desired to work. 

It should be not difficult to make an 
improvement in the Conditions affect- 
ing the handling of formal traffic. 
Some central authority should set aside 
a certain period for the transmission 
of messages by amateurs. During this 
period all conversations with the ubi- 
quitous “Old Man” should cease. 
While this old gentleman is getting 
the rest he so well deserves, the ether 
would be comparatively at rest, and 
traffic conditions very much improved. 
But what authority could establish this 
proposed division of working hours? 
There can be but one answer: The 
Government. It is not likely, however, 
that the radio authorities care how 
much the amateurs hinder one another 
as long as they do not interfere with 
the commercial stations, and so it is 
probable that all they would be willing 
to do would be to issue a request with 
a statement of the necessity for it. 
Surely such a request from that source 
would be pretty generally complied 
with. If any one were selfish enough 
to ignore such a reasonable regulation, 
his fellow workers in the radio art 
could ostracize him and thus reform 
him. 

So the problem of how to handle 
radio traffic with the least delay and in 


EXPERIMENTERS’ WORLD 


i TO 


« The Recognized Symbol of Superior Performance 


A revision of prices September 15, 1920, was required in order to main- 


tain the Amrad standard of quality. 


Former prices of Amrad Radio Prod- 


ucts published in catalogs or bulletins now in circulation should be disre- 


garded and this list consulted when planning purchases. 


ARTICLE 


Induction Coil, 6 volt, Type C 
Induction Coil, 32 volt, Type C-1 

Quenched Gap, 1 K.W., Type G-1 

Quenched Gap, % K.W., Type G-2................4.. 
Quenched Gap, 4 K.W., Type G-3 

Quenched Gap Gaskets (each) 

Resistance, 1 K.W., Type A 

Resistance, %4 K.W., Type A-2 

Resistance, 4 K.W., Type A-3 

Cabinet and Panel, 5x 5x64", Type A................ 
Cabinet and Panel, 10x5x6%", Type B 

Cabinet and Panel, 10x 10x 10”, Type C 

Cabinet only, 4%x4%x6%", Type A 

Cabinet only, 94x 47%x6%", Type B 

Cabinet only, 10x 10x 10”, Type C 

Bakelite Panel, 5x 5x 4%", Type A-l 

Bakelite Panel, 10x5x %", Type B-1 

Bakelite Panel, 10x 10x 3/16”, Type C-1 

Cabinet connector with screws, Type A................ 
Panel Brackets, Type A 

Knob with dial, 180°, Type A 

Knob with dial, 90°, Type B 

Rubber Knob, with screws, Type A 

ER Os le 8 OE Rie Shore tema iN eeeee ewes 
Dial only, 90°, Type B 

musheew. fOr S/te SRAtt, 1 ¥DE A... cs. cosa cds ccceee 
Panel Switch, Type B 

Switch Points, each, Type B 

Binding Post, large, Type H-16 

Binding Post, medium, Type J-12 

Detector Stand, duplex, Type C 

Detector Stand, single, Type C-1 

Detector Contactor and Cup, Type C-2................ 
Wavemeter, 130-230 meters, Type D 


Operators: Any bulletin desired sent upon request. 
catalog and your name entered on our mailing list, send us your 


Canadians: 
and complete list of Canadian dealers carrying Amrad products. 


“HHH ADAAAAAAAAADAAAAAARARAOO 


Descriptive List 
Bulletin 


Price 
$35.75 
38.50 
41.50 
24.50 


If you wish our complete 


dealer’s name. 


Send for Canadian edition of our catalog giving Canadian prices 


AMERICAN [RADIO AND [RESEARCH (ORPORATION 





19 Park Row 
New York 


Address all Communications 
to New York Office 


Factory and Laboratory 


Medford Hillside, Mass 





= 


8@@ Boylstor_ St. 
Bostor. — Mass. 
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Learn Wireless under men who have spent YEARS in the SUCCESSFUL training of THOUSANDS of Wireless operators. Graduates 
now in all parts of the world. When you realize that our Day or Evening School prepares you quickly and efficiently for positions paying 
from $100 to $150 per month, food and quarters besides, does this not appeal to you? REMEMBER: We are the OLDEST, LARGEST and 
BEST EQUIPPED school of its kind In New England. Have always placed every graduate in a good position and kept them employed. Last 
year alone we gave instruction to more students than all other schools in New England combined! 
send in your enrolment today. Start any Monday. Special Summer classes. Our prospectus for the asking. 


If these facts mean anything to you 


TEL. 
BATK BAY 


3764 
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TUBE CONTROL 
PANELS 


of unit size, 544" High 444" Wide 


Beauty and convenience have been 
incorporated in the design of these 
Panels to an unusual degree. The 
detector panel has a plug connection 
for the telephones which takes your 
regular phone tips. The amplifier 
panel has binding posts making it 
very easy to connect two of these 
together as a two-stage amplifier. 
Both instruments will give you the 
utmost value for your money, and 
the name Clapp-Eastham Co. en- 
graved on the bakelite panel - car- 
ries with it almost 13 years’ develop- 
ment experience in the Radio Field. Catalogs mailed for 6c. stamps. 

Order one or both panels from your dealer today. 


CLAPP-EASTHAM COMPANY - 
CAMBRIDGE, MASS. 


Tube Control Detector Panel Z. R. D. 
$12.00. One Stage Amplifier Panel, 
i 


161 MAIN STREET 
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The “BENWOOD” 
ROTARY QUENCHED SPARK GAP 


will increase your efficiency. Why not write us about them? Also 


about your other wireless needs. 


THE RADIO ELECTRIC COMPANY 
3807 Fifth Avenue, W. Pittsburgh, Pa. 











Introducing the RADIOLECTRIC SHOP of Cleveland, Ohio 
Manufacturers of “73” Radio Products 


LOCAL AND MAIL ORDER SERVICE 
The FIRST “73” product. 


Efficient Beautifully designed 
Blade moves only 2” 


Simplicity itself 


Easiiy operated 
Well insulated 


“73” Single Blade Antenna Switch. 


Controls the audion current, rotary gap, or quenched gap fan, and power line, as well 

as antenna change-over, in one operation. Heavy and substantia!. Copper blade, 1” by 
". $pecially designed for quick action needed in A. R, R. L. work. When in “sending” 

position, “‘B’’ battery is thrown off, and filament allowed to burn, thus making the receiver 
instantly ready for work when the switch is thrown; no waiting for bulb to reach proper 
temperature, 

Type A, with marble base, nickleplated, for use up to 2 K.W. 

Type B, with wooden base, plain copper, tube ins. up to 1 K.W 


READY FOR IMMEDIATE DELIVERY RESPONSIBLE DEALERS WRITE 


AGENTS for: ACME APPARATUS, Dubilier Condensers, Baldwin Phones, Radio Corp. 
Bulbs, Audiotrons. 


AMRAD APPARATUS, Pacent Electric Co,, General Radio Co., Murdock Apparatus, De 
Forest, 


RADIO ENGINEERING—DESIGNING—MANUFACTURING AND INSTALLING 


Our “STATIC ROOM” and RADIO STATION open to all radio men. 
meet the bunch and get acquainted. 


AMATEURS and COMMERCIAL OPERATORS in Great Lakes vicinity, send your name 
and address for our mailing list, and we will send you a copy of our semimonthly radio 
magazine, “The FIFTH CITY OSCILLATOR” full of up-to-the-minute news of Cleveland, 
Detroit, and vicinity, radio operators, and what they are doing. 


RADIOLECTRIC SHOP, 919 Huron Road, Cleveland, Ohio, Dept. W. 


Come up and 
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terference begins when the wires are 
raised and the ground plates buried. 
Very selective receiving sets must be 
used in order to take advantage of 
what little variation there is in the 
length and character of the emitted 
waves of the great number of amateur 
stations in the country. Send good, 
plain, well spaced “stuff ;” set apart a 
period for genuine message work, and 
frown upon him who does not respect 
it; and never forget that there is a 
great opportunity in the radio field for 
the application of the Golden Rule. 


’ 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Kountwak by Mail. 


L. E. W., New York City: 

I would suggest that you try some other 
type of modulating system instead of the 
one described, such as a transmitter in the 
ground circuit shunted by four to six 
turns of wire. Data for such a system can 
be found in “The Wireless Experimenter’s 
Manual” by E. E. Bucher, which you can 
obtain from the Wireless Press, 326 Broad- 
way, New York City. 

*' * * 
C. M. G., Kansas City, Mo.: 

Below you will find a wiring diagram 

suitable to your needs. 


A 
x Qo 

The various types of vacuum tubes on 
the market are designed to fulfill certain 


requirements which depend upon the type 
of service required. 
* 


E. R. B., San Francisco, Cal.: b 
Your letter does not state which diagram 
you are referring to in Vacuum Tubes by 
E, E. Bucher. 
If you refer to the long wave sets, the 
primary and secondary tuning condensers 














Make Your Own 


WIRELESS APPARATUS 


with the help of our 
Reliable Books 
—Send for Price List No. 139— 

COLE & MORGAN, Inc., Publishers 
188-190 Greenwich Street. New York 
NO Variometers write for literature. 
Amplifiers MignonMfg.Corp- 


Newark, N. J. 
Strongest, Most Distinct Signals Dept. W 

















Loose Couplers Mignon ‘‘RW4”’ 
Loading Coils Undamped Wave 
Receptors 
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PACENT ELECTRIC COMPANY 


Incorporated 
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are .001 mfd. capacity. ‘The grid condenser 
0005 and the bridging condenser .001 
mfd. capacity. If you refer to short wave 
sets, .0005 mfd. capacity can be used 
throughout. 

The radio frequency transformers are 
of the Federal type, made by the Federal 
Telegraph - and Telephone Company, 
Buffalo, N. 

The primary int 
number 22 or 24 B, 
number 26 or 28 B 


“tance is wound with 
S. and the secondary 
S. The regenerative 





coils are wound with number 26 B. & S 
* 


N. E. W., Whitewater, Wis.: 

I suggest that you write directly to the 
manufacturers for the information and 
diagram of the Mignon RwW4 receiver, 


Specialists in 


Electrical, Radio and 
Laboratory Equipment 


Builders and Distributors 
of Scientific and Experi- 
mental Equipment for 


Research Work. 


C. D. P., Gypsum, Colo.: 

See answer number two, C. M. G.,, 
Kansas City, Mo., in this issue. 

The distance you would be able to receive 
depends upon the local conditions surround- 
ing your station and the power of the 
transmitting station. Roughly, you ought 
to be able to ase about 250 miles on 200 
meters, 500 miles on 600 meters from 2 
kw. transmitters and about 1500 on long 
wave stations of the NAA type. All the 
above distances are figured on conditions 
being very good and are night ranges. 

Yes, you can use 110 V. A. Co. reduced 
to about six volts but some system of 
smoothing out the current fluctuation is 
needed. E. E. Bucher describes such a 
method in “Vacuum Tubes.” 

Yes, you may use a six-volt, 30-ampere 
storage battery instead of a four-volt bat- . 


tery if you insert a 6 to 10 ohm battery Representing: A. H. Grebe & Co., Dubilier Condenser Co., Electrical Pro- 


rheostat in series. 

The battery as described in the clipping ducts Mfg. Co., Rawson Electrical Inst. Co., Richter & Byrne and others. 
attached to your letter will give service 
longer than ordinary dry cells but a 
storage battery is recommended. 


anesSnarRandse 

















iO] 
The Second Edition of the 


Consolidated Radio Call Book 


NOW OUT SPECIAL 


The only book in print officially listing Given Free With Each Copy 


° : A Wireless Map of the World in colors is 
7 Co — calls as issued by the Bureau given absolutely free with each copy. This 
Oo ommerce, 


Every vessel and land sta- map shows the locations of all the high 
tion in the world is represented and listed 


poet eng RADIO stations in the world, in- 
cluding the time signal stations. In addition 
alphabetically, according to names of vessels it tells at a glance how far away any of 
or land stations, and according to call let- 
ters; Revision of American coastal stations 


these stations are. Of greater interest are 
the timeszones, which enable the amateur to 
under U. S. Naval control, and their new 
calls. 





compute instantly the correct time for the 
zone in which he is located from any time 
signal station. 











ALL AMATEUR CALLS ALSO LISTED 
Price $1 25 Prepaid EITHER DIRECT FROM US OR FOR SALE 


BY THE FOLLOWING RESPONSIBLE DEALERS: 
F. 8S. Katzenbach & Co., 
25 E. 


Precision Peyutpmont Co., 
State St., 
Geo. 8. er 


37 Gilbert Ave., 
Radio Distributine Co 
Washington ws 4 West Park 8t., 
H. EB. Williamson Electric Co 
316 Union St., 
J. H. nent, = Co. 


Radio Engineering Co., 
614 N. Calvert St., 
Radio Equipment Co 
Park Place, New York City 63 
Klaus Radio g Ba Ry Eureka, Ill. 
L. Bamberger & Co., Newark, J. 


Trenton, N. J. Cincinnati, Ohio 


Newark, N. J. 


A. C. McClurg & Co., 
218 So Wabash Ave., Chicago, Ill. 
American Electro Technical Appliance Co., 
235 Fulton St., New York, N. Y. 
American Hardware Stores, Bridgeport, Conn, 
Atlantic Radio Co., 
88 Broad St., 
A. T, Hovey, 61 Belvidere St., 
Arno A, Kluge, 


Boston, Mass. 


“Seattle, Wash. Baltimore, Md. 
0 Washington St., 
Reuter Electric Co., 
East 6th S8t., 


Boston, Mass. Boston. Mass 


Boston, Mass. 
Cincinnati, Ohio 











638 So. Figueroa St., Los Angeles, Cal. 
Benwood erry’ Co. 
4824 Olive Si. , St. Louis, Mo. 
Brode Electric Co., 
265 So. Los Angeles St., 
California Electrical Supply 
643 Mission St., San Francisco, Cal. 
Chicago Radio Apparatus Co. 
3400 S. Michigan Ave., Chicago, Ill. 
Cutting & Washington Co., 
6 West 48th St., New York City 
De Forest Telephone & Tel. Co., 
1391 Sedgwick Ave., New York City 
Dewey Sporting Goods Co., 
268 West Water St., "Milwaukee, Wis. 
Doubleday Hill Electric Co., 
719 Liberty Ave., Pittsburgh, Pa. 
E. P. Noll & Co., 21 No, 7th St., Phila. Pa. 
F. D. Pitts Co., 
12° Park Square, Boston, Mass. 


ies Angeles, Cal. 


Published by CONSOLIDATED RADIO CALL BOOK CO., Inc., 41 Park Row, New York City 


Leo J. Meyberg Co. 
428 Market 8t., 
Lester ay Jenkins, 


San Francisco, Cal. 


Purchase St., New Bedford, Mass. 
Manhattan Electrical Supply Co., 17 Park 
Place, New York City; 114 8S. Wells St., 
Chica’ o, Iil.; 1106 Pine St., St. Louis, Mo.; 
604 Mission St. San Francisco, Cal. 
McCarthy Bros. & Ford, 
75 W. Mohawk S&t., Buffalo, N. Y. 
Meter Electrical ge trteee a 0., 
1 Otter St., Oshkosh, Wis. 
Manny? Electrical, Supply Co. 
325 So. Warren S8t., Syracuse, N. Y. 
Newman-Stern Co. 
1874 E. Sixth St., Cleveland, Ohio 
Nola Radio Co., 
134 Chartres St., New Orleans, La. 
Pioneer Electric Co., 
137 East 6th St., St. Paul, Minn. 


34 
Rudolph cs & Co, Ine. 


Main 8t., 
Shaffer's 
Shotton Radio Mfg. Co., 
Southern Electrical Co. 
hird and E, Sts., 


Young Men's Christian Association, 
Los Angeles, Cal. 


715 South = St., 
Jos. M. Zamoiski Co. 
Young & McCombs. 
Wireless Shop, 
611 W. Weshington 8t., 
Post Office News, 
33 Ww. Monroe 
United Radio Telegraphers’ 
505 E. Baltimore S8t., 
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626 Bartlett Ave,, Milwaukee, Wis. 
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NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 

Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 
Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 4% inches, 
height 5 inches. 


PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 

















HOOK ’ER TO YER BULB 
The Most Wonderful Tuner in the World for $15.00. 
It weighs but two pounds—size about 4% x 4% x 3”. 
It has a primary and secondary coil only and re- 
ceives all arc signals from 5000 M to 20000 M. It 
will not work with a crystal detector. The wiring 
diagram is in the bottom of each tuner. Do not re- 
move top of tuner or you will destroy it—the coils 
are waxed in and leads are short. Tests all over the 
; world show this tuner will receive efficiently arc 
signals on the smallest aerial. We recommend a single wire 25’ high 
by 40’ long. Three variable condensers and an audion are needed for 
the circttit. 
Don’t take our word for it—write us for name of nearest Amateur 
using one. Add Parcel Post. 


NAA—ARLINGTON TUNER—5000 M 
This tuner is same size as above tuner only it has a tickler coil and 
uses the straight audion hook up with tickler in series with phones. 
It is the only spark tuner that gets NAA on a small aerial without 
any variable manual coupling. This tuner also gets arc signals at 5000 
meters and records easily wireless phone talk from 600 to 5000 meters. 
Priced at $15.00 plus Parcel Post. 


KNOCKED DOWN OR ASSEMBLED CONDENSERS 

Which kind do you want? Made for panel mount- 

ing and are complete with scale, pointer and knob. 

Used all over the world. No. @. O. D. orders, add 

Parcel Post. Buy from your local dealer or send 

us his name if he can’t supply you. 

Formica tops and bases. Movable plates are now 

held by nuts and not clamped with washer as for- 

merly. 

ee en MAING 5 2 a0 > 0:6 wad eenadae Ve Saved $1.80 11 Plate assembled 

ae : i ra 

THE UNIVERSAL CONDENSER 

The only fool proof, complete as- 
sembled condenser in the world that 
will fit any cabinet, and take the place 
of any and all the condensers that you 
may be using. It has a Continuously 
Variable Capacity from .0025 to .001 
MF. Studs are sp mounted as to pre- 
vent any leakage and to fit any holes 
you may have ‘already drilled in your 
panels. Size 3 x 3 x 1” and shipping 
weight one pound. Priced at $2.50 and 
add Parcel Post. 


Sold by TRESCO, Davenport, lowa 


Be a sport and send 5c for our Catalog. Foreign orders solicited. Canadi Amateurs buy 
from Canadian Dealers. All products licensed under Marconi and Armstrong Patents. 


Or Your Dealer 











RADIO APPARATUS 


Distributors of reliable Radio 

apparatus for Experimenters 

= any branch of the Radio 
eld. 


Power Transformers (New type) 
Acme 250 Watt mounted 
Acme 250 Watt unmounted.... 
Acme 500 Watt mounted 22 
Acme 5600 Watt unmounted. 
Acme 1000 Watt mounted 
Acme 1000 Watt unmounted. 


F. D. Pitts Co., Boston, ines. 


Continuous Wave Power 
Transformers 
Acme 200 Watt mounted 
Acme 200 Watt unmounted 
Acme 50 Watt mounted 1 
Acme 50 Watt unmounted..... 12.00 


F. D. Pitts Co., Boston, Mass. 


Modulation Transformers. 


Acme A-3 unmounted ¥4. +4 
Acme A-3 semi-mounted........ 
Acme A-3 mounted.............. 2 00 


F. D. Pitts Co., Boston, Mass. 


Dubilier Condensers. 
Watts 
250 
500 
1000 
1000 


Suitable for C. W. and spark coil 
transmitters. 
F. D. Pitts Co., Boston, Mass, 


Quenched Gaps. 
Amrad Type G-I c 
Amrad Type G-2 % K. W 
Amrad Type G-3 \% K. W 
F. D. Pitts Co., Boston, Mass. 


Telephones. 
Brown 4000 Ohm (Imported from 
England) Supersensitive 
Baldwin Type E, latest model. 
Baldwin Type C Navy standard. 
Murdock 55’s 2000 Ohm complete 4.50 
Murdock 55’s 3000 Ohm complete 5.50 

F. D. Pitts Co., Boston, Mass. 


Honey-Comb Coils 


LITZENDRAHT WIRE. 
(While they last.) 


LL-75 330- oe 
LIL.-100 450-146 
660- 2200 Ma 
930-2850 . 
1300-4000 " 
1550-4800 - 
2050-6200 2 
4000-12000 “ 
5000-15000 “ 
6200-12000 “ 
7000-21000 


NOTE:—These are the genuine 
DeForest litz coils, 


Important! Every article listed 
sent to any paft of the U. S. A. 
postage prepaid. We want your 
business! 


Send 6 cents for new catalog. 


F. D. PITTS CO., Inc. 


12 Park Square Dept. B. Boston, Mass. 
U.S. A. 
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175 to 25,000 Meters 


A Complete Short and Long Wave Regenerative Receiver, Detector and Two Step Amplifier 





| 


Without a doubt the most efficient Receiver on the market 
at a price within the reach of all, consisting of Three Coil 
Geared Mounting, Primary Condenser Switch, Primary and 
Secondary Tuning Condensers, Grid Condenser, Stopping 
Condenser, Individual Filament Control, B Battery, Regu- 
lation for Detector Tube, Telephone Jacks for Reception 
on Detector, One or Two Step Amplifier. Complete set of 
Sixteen Honeycomb Coils, 45 volt. Variable B Battery, in 
fact a complete Receiver that will outdistance them all on 


, 
any wave length. 


Complete with 16 Honeycomb Coils, 1 Detector and two Amplifier Tubes. ..............0.00 2c eee ees $215.00 

$198.00 Cabinet, less Coils and Tubes................ $165.00 
We carry the most Complete Line of Radio Apparatus and Parts on the Pacific Coast. 

Consolidated Radio Call Books, each 


LEO J. MEYBERG CO. 


Successors to Haller Cunningham Electric Co. 


Complete with Coils less Tubes 





428 MARKET STREET SAN FRANCISCO, CAL. 




















KEY AND BUZZER SET, $1.50 postpaid. 
All brass, lever type, key (grained and lac- 
quered). Pure tone buzzer, with external ad- 
justments, 

High grade sending key bakelite base and 
knob, $1.25 postpaid. 


DOUBLE ANNOUNCEMENT 








BUZZERS, 50c postpaid. 


AJAX ELECTRIC CoO. 
Cambridge, Mass. 





Palmer 8t. 








a HIGH FREQUENCY CABLE—(LITZ) 
16-3-38 and 16-2-38 D, 8S. C.-Enameled 
Jiffy Connectors for No. 703 Batteries 

Bakelite and rubber panels, vacuum tubes. 

Write for circular on Honeycomb Coil Mount- 

ing. Dealers write for attractive trade prop- 


osition. 
A. T. HOVEY 


61 Belvidere St. on, Mass. 





Bost 
\ Near Mechanics Bldg. Open Evenings J 





Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
central states. complete stock of all 
leading makes assures prompt shipments. 
Exclusive central states agent for A. H. 
G & Co. Send ten cents in stamps or 
the names and addresses of six live cen- 
tral states operators and we will mail you 
our catalogue and place your name on 
our mailing list. Visit our salesroom. 





CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 


Central Radio School 


CENTRAL RADIO SCHOOL is the best 
radie school in the central west. Modern 
complete equipment. Special licensed 
radio station. Experienced instructors 
trained to teach. w tuition rates and 
living expenses. Both 

d hone courses. Our schoo! only 
nine miles from Kansas City. Enroll any 
time. New classes formed first Monday 
of each month. Catalogue free. 














“The set seems very well adapted 
to Radio Telephone work, and has 
given satisfaction in all ways.” 


“Regarding my JONES Cabinet 
set, which I received about a month 
ago. It works fine. My set works as 
good as any set around Detroit.” 


satisfaction in reference to your re- 
ceiving set recently purchased. From 
exacting tests, we find it meets all 
requirements. It certainly is an ideal 
set.” 








“Permit us to express our deepest - 


THE JONES VACUUM TUBE CABINET RECEIVING TRANSFORMER 
' Employing the ARMSTRONG Regenerative Circuit 


Extracts from unsolicited Testi- 
monials: Originals on file, 


MOUDEL “¥F” 


Our Receiving sets employ a highly perfected Loose Coupler method of wave reception, in conjunction with latest and most approved Vacuum 
Tube Circuit, all assembled within a metal frame that can be instantly removed from its cabinet, 
that balance both circuits perfectly, practically eliminating loss of en 
tions, instantly, from the smallest Amateur spark, to the Long undampe 
Wireless Telephone reception. No complicated tuning arrangements, simply vary the coupling and hear them all come singing in. Read the 
above testimonials: They tell you plainer than we can, what our sets are doing. Bulletins describing them upon request. 


THE JONES RADIO COMPANY, Laboratory, 384 Monroe Street, BROOKLYN, N. Y. 


Fitted with modern “DEAD END” switches 
ergy, and greatly increasing signal strength and selectivity. Gets all sta- 
d musical note of the High Power Government Stations. Unexcelled for 


Model 
Model 
Model 
Model 


No dead wire in any cir- 
cuit. Minimum and maxi- 
mum wave length. Simplicity 
of tuning method. Damped 
and undamped waves. 

Licensed under Marconi 
Patent No. 763.772; also under 
Armstrong Regenerative 
Patent No.. 1113.149. 
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Baldwin ‘Jelephones 


THE high ‘‘natural period” of 
the small mica diaphragm, 
together with other developments, 
make the Improved Type-E espe- 
cially receptive to high pitched 
notes. 





This model is lighter in weight 
than the original type “‘C’’ and is 
Mica Diaphragm less liable to become damaged by 


Amplifyin ‘7, careless handling. 
Telephones ; 


DEALERS 


Write for proposition on these new 
Firth specialties. 
Baldwin *Max-Audio Loudspeaker. 


Firth Time Receiver Installation. 
Recmwalic Adjustable Telephones. UWS Bureau of Standards Whvemeter — Holster Decremeter 


* Copyrighted term indicating maximum audibility. 18 Broadwia Ne e | 
(EE TLANS apy x 
EOE — ahs 


EE... TOFS ET ——— — —_—— — 








Improved Type E $20.00 Original Type C $16.50 








Federal Radio Accessories and Parts 


Are Distinguished for Their 


Reliability, Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 
federal Type A,N°226 Transformer 

KiClass IT 1! VTGass 2 








-o 





4 ee 
No. 226-W Type A iy 





No. 52-W 2200 Ohms 














AUDIO FREQUENCY aan elt 
Transformer 60 lolts LIBERTY HEAD SET 


$7.10 each CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set 


One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times. 

or (Audibility amplification of 20 times.). 

Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


Federal Telegraph and Telephone Co. 


Buffalo, New York 








When writing to advertisers please mention THE WIRELESS AGE 








Ocroser, 1920 EXPERIMENTERS’ WORLD 








ANOTHER NEW BOOK 


Practical Amateur 
Wireless Stations 


An “Experience” Book 


Containing the best suggestions of thirty-three experimenters on 


Building, Installing and Operating 


Experimental Stations for Radio Communication 
(Compiled by J. Andrew White, Editor, THE WIRELESS AGE.) 


Paper. 136 pages. Profusely illustrated. 


TABLE OF CONTENTS 


CHAPTER 
XXIV. A Vacuum Tube Receiving Set for Amateur Wave 
Lengths, by E. L. Long. 
XXV. An Inexpensive Vacuum Tube Receiving Set, by 
. 8. Taylor. 
XXVI. Some Receiving Circuits for Vacuum Tube Apparatus, 
by Paul G. by Morton W. Sterns. 
XXVII. A Radio Receiving System Involving Weagant’s “XX” 
Circuit, by EB. T. Jones. 
XXVIII. A Short-Wave Vacuum Tube Receiver for the Ama- 
teur Station, by Carleton Houster. 
Circuit and Apparatus for the Operation of Vacuum 
Tubes, by Dr. Irving Langmuir. 
A Combination Receiving Circuit for Vacuum Tube 
and Crystal. 
How to Make a Set for Damped and Undamped 
Signals, by Joseph Pignone; A Multi-Layered Tuning 
Coil, by Charles Wildonger. 


Introductory Price 75c. 


eS 

Learning 

Lathrop. 
II. Learning to Receive Wireless Messages, by Gordon 

Lathrop. 

An Improved Code Practice Apparatus, 
Watson. 

The Amateur Radio Station and the Fire Under- 
writers’ Rules, by J. A. Weaver. 

How to Erect an Aerial Mast, by Henry Klaus. 

How to Build an Efficient Spark Station, by John 
M. Clayton; A Convenient Chart in Making Calcula- 
tions, by E. M. Tingley. 

The After-the-War Type of Amateur Wireless Sta- 
tion, by James B. Holston. 

An Ideal Amateur Transmitter and Receiver, by 


to Send Wireless Messages, by Gordon 


XXIX. 
XXX. 
XXXII. 


XXXII. 


J. E. Law, Jr. 
Housing the Amateur Radio Station, 
Bradshaw. 


by Wesley 


Things Which Any Amateur Can Make, by E. T. Jones. ~ 


Novel Holder for Crystal Detectors, by E. T. Jones. 

A Positive Vacuum Tube Circuit Control, by Francis 
R. Pray. 

A Sealed-in Crystal Detector With Magnetic Adjust- 


XXXIII. 
XXXIV. 
XXXV. 


A Receiving Set for a Wide Range of Wave Lengths, 
by Clifford Estey. 

A Supersensitive Receiving Set 
Amplifier, by Charles R. Doty 
How to Design Sixty-Cycle Transformers for Ama- 

teur Transmitters, by John J. Holahan. 
a to Make a Simple Hot-Wire Ammeter, by Cc. J. 
te 


With Two-Stage 


A aiable Design for a Self- Cooled Quenched Spark 
Gap, by J. J. Holahan. 
How to Make a Simple Modulator for Continuous 
Oscillations, by Thos. Benson. 
How to Make a High-Speed Key, by J. J. Holahan. 
How to Design a Five-Hundred-Cycle Transformer, 
by Arno A. Kluge. 
An Instrument for Self-Instruction in the Continental 
Code, by J. Wiseman, Jr. 
XLI. Some Facts Regarding Quenched Spark Transmitters 
A Satisfactory Lead-in for the Amateur Aerial, by From the Amateur’s Viewpoint, by A. J. Holborn. 
J. A. Weaver. XLII A One-Kilowatt Amateur Transmitting Panel Set, by 
A Simple Locking Device for the Variable Condenser, A. R. Zahorsky. 
by John Gargan. XLIII. How to Make a Simple Wireless Telephone Trans- 
A _Two-Hundred Meter Regenerative Receiver, by mitter Using a Vacuum Tube, by Francis R. Pray. 
Frank J. Bremer. XLIV. Arranging the Apparatus in an Ideal Wireless Sta- 
A Long-Wave, Long-Range mooeteins, Set tion, by E. T. Jones. 
Vacuum Tubes, by Fearing Prat XLV. Some Ideas for the Experimenter’s Workshop, by 
A Four-Tube Cascade Amplifier tor Radio Reception, E. T. Jones. 
by John S6cott-Taggart. XLVI. The Vacuum Tube Generator for the Radio Labora- 
A Short-Wave Regenerative Receiver, by Arno A, tory, by Ralph R, Batcher. 
Kluge. XLVII. Finding the Distance Between Wireless Stations. 


XXXVI. 
XXXVII. 


XXXVIII. 
XX XIX. 


XL. 


ment, by J Weaver; Changing From V. T. to 
Crystal Detector, by S. F. McCartney. 

An Inductively-Coupled Receiving Transformer, by 
D. B. Lovis. 

How to Make Dry Batteries for Vacuum Tube Use, 
by Leo M. LaFave. 

A Long-Wave Variometer for Vacuum Tube Receiv- 
ing Sets, by Thos. W. Benson. 

How to Make a High-Voltage Storage Battery for 
Vacuum Tube Use, by Shelby J. Blong. 


Using 








Special Introductory Offer 


If your order is postmarked on or before August 15, 
1920, you can secure a copy of this book with a year's 
subscription (new or renewal) to 


INTRODUCTORY OFFER COUPON 


WIRELESS PRESS, INC., 
326-328 Broadway, 
New York Date 
I want that new book and am enclosing 
Practical Amateur Wireless Stations. 








THE WIRELESS AGE 
for only $2.25 Regular price $2.75 


hai 5 2 Special combination of Practical Amateur Wire- 
(Include 50c. extra on subscriptions outside U. S.) 


less Stations and one year’s (;encwal) 
subscription to THE WIRELESS AGE. 


(Include 60c extra for subscriptions outside U. 8.) 





Send all orders to 
Name... 


WIRELESS PRESS, Inc. “New vou” } Name 
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When writing to advertisers please mention THE WIRELESS AGE 
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When the Ship’s Dynamos Fail—What Then? 


Is the wireless silenced? Not if Uncle Sam can prevent it. On every vessel leaving his ports, 
he demands an auxiliary power supply, independent of the dynamos, which will permit the sending 
and receiving of messages over a distance of 100 miles. For this purpose, many of the largest steam- 
ship companies in the world rely on 


The Ex 10 € Battery 


For Wireless Use 


because its power and its dependability in the crisis can always be relied upon. Write for Bulletin 168 describing 
this battery—the product of 32 years battery building experience. 


THE ELECTRIC STORAGE BATTERY CO. 


Oldest and largest manufacturers in the world of storage batteries for every purpose 
1888 PHILADELPHIA, PA. 1920 


Branches in 17 cities ‘ 
Special Canadian Representatives— Chas. E. Goad Engineering Co., Limited, Toronto and Montreal 




















Bunnell Instruments Always Satisfy 
Our Jove Detectors Simplest and Best 


Beware of Infringing Imitations 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents 
Our Se Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Com B “Cyclone” Audion 
Batteries. Also De Forest, and all other makes of Wireless Apparatus. 


*Ghegan Patent Send stamp for our No. 42-W — 


J. H. BUNNELL & CO. ~ 32 Park Place, New York City, N. Y. 











Don’t Take Our Word For It 


Read What Others Say; Then Prove It For Yourself 


We don’t ask you to take our word for the superiority of Brandes 
Matched-Tone Receivers. Thousands of operators have written to us un- 
solicited letters and all are enthusiastic over the results they got with Brandes 
Receivers. Read what some of them say, then act on our trial offer below. 


“They are all and more than you claim perior Headsets and have used them for 
them to be.’"—W. M., Columbus, Ohio. the last two years. They are better than 

y > 2Ss “Ss he a 
“They are the best phones anyone can have haves ge He on ig = 

buy. They bring in the stations you re ot ; fe ae 
don’t hear with other phones and cut I can receive N. A. A. much sharper 
out half the static.”"°—M. B., Richfield, and clearer with your Superiors than 
Utah with my —————, 2000 Ohms, and 
7 they were good phones.’’—C, D.. Bel‘e- 

“Superior” Set; 2000 Ohms, $7 “T have tested very many receivers at fonte, Pa. 

various prices and none of them are in pene " 4 ‘ 
the same class with yours. Honest goods, With average antenna of only 40 feet 
height, crystal detector, and my “‘Su- 

. a igyae| and testing ae to +H > 

nt) ought to be known.’ B., perior’’ phones I have been able to hear 
ships $200 to 1400 miles at sea and land 


Fah "River, Mass. stations up to 1200 miles distant—before 
“IT own a pair of your 2,000 Ohm Su- 9 P. M.""—C. 8S, M., Concord, Calif. 


, 
Here’s Our Offer: 
Send ic for catalog ““‘W.”’ Order any pair of our re- 
Matched I one ceivers you want. Try them 10 days in comparison with 
the phones you have now. If they aren’t better phones 


for clearness, sensitiveness and distance than what you 
are now using, return them to us and back comes your 
money immediately and without question. Brandes phones 
are used by U. S. Government experts, colleges and tech- 


a 
nical schools, and by professional and amateur operators 
S S all over the world, 


j C. BRANDES, Inc., Wireless Receiver Specialist 
Receivers ee en ae, Srecie 
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BAKELITE - DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Doesn’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


is used, SATISFACTION is SURE. 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR MANUFACTURING COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for special insu- 


lating purposes. 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 


: —e- ‘. 
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NEWARK, DELAWARE 


Broadway, New York City. 332 S. Michigan Ave., Chicago, III. 
5 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 
Cor. King and Yonge Sts., Toronto, Ontario, Canada. 301 Fifth Ave., Pittsburgh, Pa. 
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AMRAD 
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AST season hundreds of radio operators maintaining adequate stocks, the Amrad 
and scores of radio dealers who placed Dealers listed below render a_ distinct 


orders for Amrad Products were disap- service to the radio interests of the country. 
Get acquainted with the Amrad Dealers in 


pointyd mi eyes. on cine cmgpanagee’ your locality; patronize them; they are de- 
ing and transportation conditions are still pendable. Those whose names are pr nt Set 
serious we are determined that the unfortu- by a star (*) are prepared to fill mail, tele- 
nate delays of last year shall not occur again. graph or telephone orders for any advertised 
By placing orders in advance of demand and Amrad Product immediately from stock. 


FIRST DISTRICT FOURTH DISTRICT EIGHTH DISTRICT 
*Atlantic Radio Co., 88 Broad Street, *Carter Electric Co., 63 Peachtree St., *McCarthy Brothers & Ford, 75 W. 
Boston, Mass. Re Atlanta, Ga. Mohawk St., Buffalo, N. Y. 

W. D. Kendall Co., 268 Main Street, Holt Electric Utilities Co., 134 West | *Northern Radio Laijoratory, Clyde, 

Worcester, Mass. say St., Jackseuville, Fla. Ohio. 

*F. D. Pitts Co, 12 Park Square, *Barker-Fowler Electric Co., 114 

Boston, Mass. FIFTH DISTRICT North Grand Ave., Lansing, Mich. 

Radio Equipment Co., 630 Washing- *H sheng : . fecha *Radiolectric Sk 919 H Road 
~ ¢ urlburt-Still Electrical Co., Capitol adiolectric Shop, uron Koad, 

ton Street, Boston, Mass. : Ave. and Fannin $t.,;Houston, Texas. Cleveland, Ohio. 

Waitt and Sackett, 191 Oxford, Street *Nola Radio Compapy, 134 Chartres NINTH DISTRICT 


Lynn, Mass. St., New Orleans, La, oy ‘ + 

SECOND DISTRICT *Chicago Radio Apparatus Co., 3400 
Radio Service & Mfg. Co., 454 Merrick SIXTH DISTRICT pee tae elie aah 

1 a tein fig . ss *Klaus Radio Co., Eureka, Illinois. 
Road, Lynbrook, L. I. *California Electric Supply Co., 643 p Donsid Ws NS a). Gre 
American Electro Technical Appliance Mission St., San Francisco, Cal. fi ; Bank jar agg Co. , i. 
Co., 235 Fulton St., N. Y. *Southern Electrical :Co., 3rd and E sh “* ew mhurst, Ill. 
Brooklyn Electric Lamp & Novelty Sts., San Diego, Cal. it & McCombs, Rock Island, 
Co., 278 Fulton Street, Brooklyn, N.Y. *Arno A. Kluge, 638/S. Figueroa St. xfer Electric Co, 236 W 
J. H. Bunnell ’& Co., 32 Park Place, Los Angeles, Cal. aes aa So Ape Se. See 
y . ° s Ss 
New York. *Western Radio Electric Co., 512 E. L - ms 4 ly Cc 
*Continental Radio & Electric Co., 6 9th St., Los Angeles, Cal. on gala supply Co.,. 1129 
Warren St., New York. Pacific Radio Distributing Co., — . t. Louis, Mo. 
Manhattan Electrical Supply Co., 17 Pomona, California. monet Radio Co., Independence, 
Park Place, New York. Leo J. Meyberg Co., 428 Market St., B ni: wee ie 
L. Bamberger: & Co., Dept. 85, San Francisco, Cal: ee a 1725 Fairmount 
Newark, N. J. Newcombe’s Electrical Service, Yer- a . = ae _ ; 
*Robins & Williams, 253 South Broad- ington, Nevada. Til of 1. Supply Store, Champaign, 
way, Yonkers, N. Y. ‘s Geld Radio S w C 1217 

pringfie adio Supply Co., 

THIRD DISTRICT SEVENTH DISTRICT . 14th St., Springfield, Ill. 
*Central Electric & Lock Co. 12 *Northwest Radio Service Co., 609 a E. Goddard, Radio 9SY, Shawnee, 
North 13th St.,-Philadelphia, Pa. Fourth Ave., Seattle, Wash. Kansas. 
J. Edw. Broadbelt, Jr. 553 E. 38th H. E. Williamson Electric Co., 316 
St., Baltimore, Md. Union St., Seattle, Wash. CANADIAN 
*Meeks-Collins Electric Co. 411 *Glasgow’ Electric. Shop, Orpheum *Scientific Experimenter, Ltd., 11 St. 
Granby St., Norfolk, Va. Building, Glasgow, Montana. Sacrament St., Montreal, Canada. 
*Shotton Radio Manufacturing Co., Intermountain Electric Co., 43 East *Salton-Foster Radio Engineering 
Box 3, Scranton, Pa. 4th St., South, Salt Lake City, Utah. Co., 356 Main St., Winnipeg, Canada. 


If your local dealer cannot supply you with the latest 
Amrad Bulletins, send us his name and ask for our catalog. 


Complete price list appears on inside page of this magazine 
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4, Pag, Pe Address all Communications to New York Office Medford Hillside, Mass. 











